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I. INTRODUCTION

On 12-22 Jul 1988, compliance emission testing for particulate and opacity of visible
emissions was conducted on coal fired boilers 2 and 3 at the Eielson AFB Central Heating and
Power Plant (CH&PP), by the Air Quality Function of the USAF Occupational and Environmental
Health Laboratory (USAFOEHL). This survey was requested by HQ AAC/SGPB to determine
visible and particulate emission compliance status with regards to the renewal of Alaska Dept.
of Environmental Conservation (ADEC) Air Quality Control Permit to Operate No. 8331 -AA001.
Personnel involved with on-site testing are listed in Appendix A.

II. DISCUSSION

A. Background

On 7 January 1988 Eielson AFB requested that ADEC renew Air Quality Control Permit
to Operate No. 8331 -AAOO1 for the CH&PP shown in Figure 1. As a condition of the permit
renewal process and prior to issue of the new Air Quality Control Permit to Operate No.

FIGURE 1: EIELSON AFB CENTRAL HEATING AND POWER PLANT
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1-AA001 (Appendix B), ADEC required source testing of a representative boiler in accordance
with Title 40 Code of Federal Regulations Part 60 (40 CFR 60) Appendix A, Methods 1 through
5 (determination of particulate emissions) and 9 (visual determination of the opacity of emis-
sions) to determine the maximum steam load at which the boilers will meet the applicable
emission standards. Permit No. 8831-AA001 limits the operation of the boilers to the maximum
steam load at which the associated visible and particulate emissions meet the applicable
standards.

To demonstrate and maintain compliance with Alaska Administrative Code, Title 18,
Environmental Conservation, Chapter 50 - Air Quality Control (18 AAC 50) and other rules set
forth by ADEC, Eielson AFB requested USAFOEHL assistance to: (1) determine particulate
emissions from a representative boiler as specified in 40 CFR 60, Appendix A, Reference
Methods 1-5, and (2) determine the opacity of visible emissions from the same boiler during
Method 5 testing as specified in 40 CFR 60, Appendix A, Reference Method 9.

B. Site Description

The CH&PP operates a total of six boilers for electrical power and steam production:

Steam
Boiler No./ Capacity Year
Manufacturer (lb/hr) Installed Fuel

1/Springfield 120,000 1950 coal
Boiler Co.

2/Springfield 1 120,000 1950 coal
Boiler Co.

3/Springfield 120,000 1950 coal
Boiler Co.

4/Springfield 120,000 1950 coal
Boiler Co.

5/Garrette and 120,000 1954 coal
Schafer

6/Garrette and 120,000 1954 coal
Schafer

The CH&PP also operates five steam turbine generators for electrical power production. The
turbines range in size from 2500 KW to 10.000 KW. A typical turbine is shown in Figure 2.

. . . .nn , n n I I i I H I l i 2



FIGURE 2: STEAM TURBINE GENERATOR

All boilers are spreader-stoker fired units with each having forced- draft and induced-draft
fans and mechanical fly-ash collection systems. The purpose of the forced-draft fan is to supply
air for combustion and that of the induced-draft fan is to maintain a negative draft condition in
the furnace part of the boiler for combustion, removal of gases, and to provide a positive static
pressure at flue gas exhaust discharge points. Each unit is fitted with a steam-operated soot
blower to remove fly-ash and soot from heat exchanger tubing.

Air pollution control consists of individual multiclone dust collectors on each boiler
(Fig. 3). The multiclone dust collectors were manufactured by Western Precipitation Division -
Joy Manufacturing Co. and consist of a number of cyclonic collectors operating in parallel. Each
unit is located in the boiler exhaust duct upstream of the induced-draft fan.

3



GAS GAS
OUTLET INLET

FIGURE 3: MULTICLONE DUST COLLECTOR

The exhaust effluent from each boiler is ducted to a separate exhaust stack located on
the roof of the CH&PP. Figure 4 shows the exhaust stack for boiler 1 during testing. All boiler
exhaust stacks are similar to the one pictured in Figure 4.

C. Applicable Standards

The opacity, particulate and source testing regulations are defined under 18 AAC
50.050(a), 50.050(b) and 50.500 respectively (Appendi, C). Paragraph 50.050(a) states that
visible emissions, excluding condensed water vapor from an industrial process or fuel burning
equipment, may not reduce visibility through the exhaust effluent by greater than 20% for a total
of more than three minutes in any one hour.

4



FIGURE 4: BOILER 3TACK DURING TESTING

Under 18 AAC 50.050(b), particulate matter emitted from industrial processes or fuel
burning equipment may not exceed, per cubic toot of exhaust gas corrected to standard
conditions, 0.1 grains per dry standard cubic foot (gr/dscf) for steam generating plants burning
as fuel: (1) coal, and in operation before July 1, 1972 or (2) coal, and rated less than 250
million Btu per hour heat input.

Permit to Operate No. 8831 -AA001. Exhibit B. reiterates the visible and particulate
emissions standards imposed by 18 ACC 50.050(a) and (b).

D. Sampling Methods and Procedures

The permit to operate for the CH&PP limits the operation of the boilers to the maximum
steam load at which the associated visible and particulate emissions meet standards. We
analyzed particulate emission data on site to determine the operating capacity which would
meet emission standards.
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18 AAC 500 and Permit No. 8831 -AAOO1 require that all emissions tests be conducted in
accordance with the procedures and analysis methods specified in 40 CFR 60, Appendix A,
Methods 1-5 and 9. Therefore, test methods, equipment, sample train preparation, sampling
and recovery, calibration requirements and quality assurance were done in accordance with the
methods and procedures outlined in 40 CFR 60, Appendix A.

The boiler exhaust stacks are tapered and diverge from a 52 inch (in) outside diameter
(OD) at the roof line to a 72 in OD at the top. The included divergent angle of the stack is
approximately 7 degrees. The stack height is 14.2 feet (ft). Based on the relative small
divergent angle, we considered the stacks to be straight ducts. Sampling ports were already in
place and located 38 in above the roof. Prior to the stack, exhaust gases pass through the
induced draft fan, rectangular ducting and a transition to the stack located just below the roof
(Figure 5). Even though the sampling port location did not meet Method 1 criteria, the ADEC
on-scene observer and the test team evaluated the duct system and made the decision to use
the existing sample ports. Figure 6 provides a schematic of the exhaust stack and associated
duct work. Based on the port location, stack diameter at the sample port location and type of
sample (particulate), a maximum number of 24 traverse points were used for emission
evaluation.

FIGURE 5: EXHAUST DUCT TRANSITION
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FIGURE 6: EXHAUST STACK DUCT SYSTEM
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Particulate samples were collected using the sampling train shown in Figure 7. The train
consisted of a button-hook probe nozzle, heated inconel probe, heated glass filter, impingers
and pumping and metering device. The nozzle was sized prior to each sample run so that the
gas stream could be sampled isokinetically: in other words, the velocity at the nozzle tip was the
same as the stack gas velocity at each point sampled. Flue gas velocity pressure was
measured at the nozzle tip, using a Type-S pitot tube connected to a ten inch inclined-verticle
manometer. Type K thermocouples were used to measure flue gas, as well as, sampling train
temperatures. The probe was heated to minimize moisture condensation. The heated filter was
used to collect particulate material. The impinger train (first, third and fourth impingers, modified
Greenburg-Smith type: second impinger, standard Greenburg-Smith design) was used as a
condenser to collect stack gas moisture. The pumping and metering system was used to
control and monitor the sample gas flow rate.

The time for each sampling run was 60 minutes; therefore, the sampling time per
traverse point was 2.5 minutes. These sample times were applicable for all runs except runs 2
and 3 on boiler 3 during testing at 100,000 lbs steam/hr on 17 July. A smaller nozzle size was
used to reduce the total sample volume, however, this resulted in the isokinetic sampling rate
being 115.5% and 110.9% for runs 2 and 3 respectively, values greater than the required 100 +
10% range for isokinetic sampling. Even though this would tend to bias the particulate sample
low, the emission rates were not affected with regards to compliance. All subsequent runs,
including the retest of boiler 3 at 90,000 lbs/hr were within the required isokinetic rate.

Prior to each sample run on a stack, a preliminary velocity pressure traverse was
accomplished and cyclonic flow was determined. For acceptable flow conditions to exist in a
stack, the average of the absolute value of the flow angle taken at each traverse point must be
less than or equal to 20 degrees. The flow angle for the boiler 2 stack averaged 1.3 degrees
and that for the boiler 3 stack averaged approximately 1.5 degrees.

During each sample run, a flue gas grab sample for orsat analysis (measures oxygen,
and carbon dioxide for stack gas molecular weight determination and emissions correction) was
taken. Orsat sampling and analysis equipment are shown in Figures 8 and 9. Flue gas
moisture content, also needed for determination of gas molecular weight, was obtained during
particulate sampling.

Testing was initially started on boiler 2 at the maximum rated steam output of 120,000
lbs/hr. However, the refractory in the boiler furnace fractured during the second test run of the
Method 5 evaluation and testing of this unit was terminated. At the request of the ADEC
on-scene observer, the data for the first test run is included in the test report at Appendix E.

Subsequent testing was accomplished on boiler 3 at steam output capacities of 100,000
lbs/hr and 90,000 lbs/hr. Typical boiler operating logs for the 100,000 lbs/hr (17 July) and
90,000 lbs/hr (20 July) test capacities are provided in Appendix D. These logs indicate hourly
steam output and other operating parameters. We accomplished two complete Method 5 and
Method 9 evaluations of this boiler at each of these operating capacities. One of the three runs
which comprised a complete test included a soot blow. This is indicated on the field data sheets
provided in Appendixes F-I.

• ' ' , ' i I I I I 8
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Emission calculations were done using "Source Test Calculation and Check Programs
for Hewlett-Packard 41 Calculators" (EPA-340/1-85-018) developed by the EPA's Office of Air
Quality Planning and Standards, Research Triangle Pa k NC. i his is our standard method for
calculating emissions data. Emissions calculations are found in Appendix J. Calibration data
are presented in Appendix K.

Method 9 determinations for opacity during this project were accomplished during each
test run by a certified test team member. EPA Method 9 certification documentation is provided
in Appendix L.

Ill. CONCLUSIONS

Visible emissions averaged less than 10% for all runs except for time periods where soot
blows occurred. Soot blows did cause opacity to exceed 20% but not for more than
three-minute period. Visible emission observation forms are provided in Appendices E-1.

Table I provides operating parameters for boilers 2 and 3 during testing and the resultant
particulate emission rates determined from these tests. Results indicate that the one test run
conducted on boiler 2 showed the emissions rate was above the standard of 0.1 gr/dscf.
However, this is inconclusive since Method 5 uses the average of the emission rates
determined from three test runs as the reportable emission rate. 3oiler 3 emissions were above
the emission standard for each of the four Method 5 evaluations. Emission rates determined for
each test run were above the standard except for run 2 on 20 July when boiler 3 was operating
at 90,000 lbs/hr.

We believe that a primary factor in boiler 3 not meeting the emission standard was the
physical quality of the coal entering the boiler. The coal should have had an aggregate size of
about 3/4 inch; however, the largest aggregate size seen during testing was more on the order
1/4 - 1/2 inch along with a large quantity of very fine material. Coal which most closely matched
the desired aggregate size was burned during run 2 of the boiler 3 evaluation on 20 July. As
can be seen in Table 1, run 2 was the only test to show an emission rate below the standard.

IV. RECOMMENDATIONS

It is our recommendation that boiler 3 be retested with emphasis on testing with a coal that
meets the desirable physical requirements as closely as possible. All aspects of the system
(boiler, particulate control devices, etc.) should also be evaluated for proper operation prior to
testing.

1]



TABLE 1

STACK EMISSION TEST RESULTS

BOILER RUN BOILER OPERATING SOOT PARTICULATE EMISSIONS
DATE NO. NO. CAPACITY (1000 lbs steam/hr) BLOW (gr/dscf)*

14 JULY 2 1 120 0.15

17 JULY 3 1 100 X 0.21

17 JULY 3 2 100 0.15

17 JULY 3 3 100 0.14

AVG = 0.17

18 JULY 3 1 100 0.16

18 JULY 3 2 100 0.14

18 JULY 3 3 100 X 0.29

AVG 0.20

19 JULY 3 1 90 0.10

19 JULY 3 2 90 X 0.23

19 JULY 3 3 90 0.11

AVG = 0.15

20 JULY 3 1 90 X 0.11

20 JULY 3 2 90 0.09

20 JULY 3 3 90 0.13

AVG = 0.11
* gr/dscf = grains per dry standard cubic foot

12
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1. USAFOEHL Test Team

Maj James Garrison, Chief, Air Quality Function
Capt Tim Fagin, Consultant, Air Quality Engineer
Capt Paul Scott, Consultant, Air Resources Meteorologist
SSGT Dan Schillings, Industrial Hygiene Technician
SGT Robert Davis, Environmental Engineering Technician

USAFOEHL/ECQ
Brooks AFB TX 78235-5501

Phone: AUTOVON 240-2891
Commercial (512) 536-2891

2. Eielson AFB on-site representatives

Col Dennis W. Franks USAF Clinic Eielson/SG
MSGT L.S. Satterrfield USAF Clinic Eielson/SGPB
SRA Jay L. Dulik USAF Clinic Eielson/SGPB

Ted W. Tisdale 343 CES/DEMP
Utilities Operations General
Foreman, Central Heat and Power
Plant

George Pousche 343 CES/DEMP
Assistant, Utilities Operations
General Foreman, Central Heat
and Power Plant

Larry Bright 343 CES/DEEV

Jack Coutts Regional Air Coordinator/Dept
of Environmental Conservation,
State of Alaska
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r mJ\JSIEVE COVPER, GOVERNOR

L! TRYY) ( I(07 ) 4 52- -1714
ii~i'i'. (Pl'" I'I'IIrON~INIi'Ai, ('tl:lIi1','l'loN Northern Regional Office
January 21, 1988 1001 Noble Street

Suite 350
Fairbanks, Alaska 99701

CERTIFIED MAIL
RETURN RECEIPT
REQUESTED

Captain George A. leiner
Chief, Environmental/Contract Plani)ing
U.S. Department of the Air Force
343D Civil Engineer Squad (AAC)
Eielson AFB, Alaska 99702

Dear Capt. Ileiner:

Re: Air Quality Control Permit to Operate 8831-AA001

We have received your letter dated January 7, 1988, requesting
renewal of Air Quality Control Permit to Operate 8331-AA001.
In our review of the permit file, we find a letter dated
March ]l, 1986 from Capt. Blackshear in which lie states "a
source test will be conducted after repair. . ." Your letter
indicated that the repairs were completed last summer. Since
the source test has not been completed, we are requiring it as
condition 4 of the new Air Quality Control Permit to Operate #
8831-AA001. Please note that the source test report must be
submitted to the department by I)ecember 31, 1989. T he source
test will determine at which maximum load the boiler can be
fired.

The new permit expires on January_30_ _1993, and you must have it
renewed if you intend to continue to operate the facility beyond
that date. Please note that there are 11 conditions to be met
on this peimit. Failure to comply with any of these conditions
will result in the suspension or revocation of your permit in
accordance with 18 AAC 50.310.

21



Captain leiner -2- January 21, 1988

Any person who disagrees with this decision may appeal the
decision by requesting an adjudicatory hearing, using the
procedures contained in 18 AAC 15.200-31'0. Hearing requests
must be delivered to the Commissioner of the Department of
Environmental Conservation, 3220 Hospital Drive, P.O. Box 0,
Juneau, Alaska 99811-1800, within 30 days of receipt of this
letter. If a hearing is not requested within 30 days, the right
to appeal is waived and the decision becomes final.

Si ncerely,

Wil lim 5  cGee
Regional Environmental Supervisor

j c/.,d,0/t ss
Enclosure
cc: A. Ewing, EPA/Anchorage

R. Joy, FUSB/Fairbanks
,. Verrelli, ADEC/Juneau

100. 16.002

22



ALASKA DEPARTMENT OF E1NVI RONMENTAL CONSERVATION
NORTHERN REGION OFFICE

1001 NOBLE STI'EE', SUITE 350
FAIRBANKS, AlASKA 99701

AIR QIAITTY CONTROL PERMIT TO OPERATE

Permit No. 8831-AA001 Date of Issue
Renews Permit No. e331-AA001

The Department of Environmental Conservation, under the
authority of AS 46.03 and 18 AAC 50.400, issues an Air Quality
Control Permit to Operate to:

U.S. Departm'ent of the Air Force
3431) Civil Engineering Squadron (AAC)

Eielson A.F.B., Alaska 99702

FOR TIHE OPERATION OF the Eielson Air Force Base power and
heating plant, consisting of six coal-fired boilers, as
described in Exhibit A in accordance with the conditions of this
permit and Exhibits A and B and as described in permit
application documents listed in Exhibit C.

IOCATED near Fairban):s, Alaska on Elelson Air Force Base.

THE FOIAOWING CONDITIONS SHALL APPLY TO THIS PERMIT:

01. The permittee shall comply with the State Ambient Air
Quality Standards established in Section 020 and the
applicable emission limitation specified in Section 040 of
the State Air Quality Control Regulations 18 AAC 50 and
Exhibit B.

02. An Air Contaminant Emission Source Operating Report as
described in Exhibit A shall be submitted semianntally to
the department's Northern Regional Office, 1001 Noble
Street, Suite 350, Fair!)an s, Alaska 99701, by the 30th of
January and July of each year.

03. The permittee shall maintain and operate all fuel burning
equipment, emisslon control devices, testing equipment, and
monitoring equipment to provide optimum fuel burning
efficiency during all operating periods. The permittee
sha Il establ ish and have in the control room written
standard operating procedures for use by the operators of
the boilers.

04. The permittee shall conduct a source test of one
representative boiler in accordance with Title 40 Code of
Federal Regulation Part 60 Appendix A, Methods 1 through 5
to determine the maximum steam load at which the boilers
will meet the emission staicdards in Exhibit B. The source

23



Permit 8831-AAOOI
Page 2 of 6

tf, t- report must be in the format specified by Appendix IV-
1 of the State Air Qual ity Control Plan and be submitted to
tho Iepartment's Northern Regional Office by December 31,

05. t1n1til tle source test in Condition 4 is conducted,
peimittee shall operate the coal fired boilers at a firing
rate, which at no time shall exceed 100,000 lbs/lhr stream,
( ',/6) rated capaci ty, based on, one-hour average steam
I'l oduct ion. The source test shall thereafter determine
the iraxillum load.

.* A,.lI it irl I test inq or" ... i t. ri n , as deez.-c ;;e.'- ssa-,
hlia I I he conducted, i nstal led, maintained, and operated in

ac(3rdance with 18 AAC 50.500 and 50.520 to measure air
(cnIt a li laIt (mission concentrations. If any continuous
Y.,'J itor is malfunictioning( or non-operable for three or more
(-)1.(ecu t i ve days, perm i ttee shall notify the North ern
F ,,i oilE1 office of the department on the fourth day
iv,, itcat inc( the cause of failure and anticipated time
ie I i red to repair the instrument.

07. 'I l i erittee shall maintain test results, mon itoriny
ii!At rument recording charts, and other applicable data in
an active file for not less than one year, and have them

ile, upon zequest, to the department for not less
th,),n three ycars.

I, t, "i i tee shal nIot i fy the department's Northern Peg i ona I
(i I ice by telephone (452-1714) when equipment failures or

,(-r ation conditions occur which increase air contaminant
r i!sions. Opacity violations totaling less than one-hal

ho-u per day do not need to be reported. The permittee
.liil report the expected duration, nature of occurrence,
ajrlmmt and type of material burned, and steps taken to
rini.i ze c,-'sss o;. and -a',c..: -rn,.rre .c .

-. ",rm i ttee shall submit a written report by the 15th day of
(1) mont Ih to tle departlment' s Northern Reg i ona I Of f i ce

wi i('h suriwar i zes tlie date, time, and other in format i on
r,-l_,fs t ed in Condition 8 for each incident reported in
ac'or,(1an(:e with that petriit condition and in violation of
pai foziiance limitations listed in Exhibit B.

I.•

ll. 'I he department 'S representa t ive is allowed access to
po imittee's facilities to conduct inspections or tests to
(lrt -r-mi no cotnp l i ance,_ with this permit and state

1V itonmenta1 laws arid regulIat ions.



Permit 8831-AA001
Page 3 of 6

11. A copy of this permit shall be clearly displayed, and the
State Air Quality Control Regulations 18 AAC 50 kept on
file, at the permitted facility location.

. !

This permit expires 30 January 1993 and may be suspended or
revoked in accordance with 18 AAC 50.310.

William D. McGee
Regional Environmental Supervisor

25



Permit 8831-AAOO1
Page 4 of 6

EXIIIflIT A
AIR QUALITY CONTROL PERMIT TO OPERATE 8831-AAOOI

AIR EMISSION SOURCE OPERATING REPORT
, I

An Air Source Operating Emission Report shall be submitted to
the Alaska Department of Environmental Conservation, Northern
Regional Office, 1001 Noble Street, Suite 350, Fairbanks, Alaska
99701 semiannually by January 30 and July 30 each year. The
report shall include, but not be limited to, the following
information:

1. Facility identification and reporting period. Include the
firm name, facility name and location, permit number and
the period of time covered by the report.

2. Operating time and fuel consumption logged on permitted
equipmetnL tahbilated by quarter. Include the number of days
or hours of operation and quantity of fuel consumed by each
boiler.

3. Report a change in type of fuel and tests or analyses
performed.

4. A brief discussion of any change in monitoring equipment
or failure which may affect reported results or yield
incomplete data for any given day.

5. Signature of authorized agent preceded by the statement, "I
am familiar with the information contained in this report
and that to the best of my knowledge and belief such
information is true, complete, and accurate."
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EXHIBIT B
AIR QUALITY CONTROL PERMIT TO OPERATE 8831-AAOOI

AIR COITAMINANT EMISSION LIMITATIONS
, I

Exhaust conditions shall be in accordance with the information
submitted.

Annual
Pof lutant Performance Limitation Limit TPY

Particulate 0.1 grains per dry 150 per each
matter standard cubic foot, of the six

100,000 lbs steam/hour Loilers
for each of the 134
MM4BTU/IIR boilers

20 percent opacity not to be
exceeded for more than 3 minutes
in any one hour, except during
upsets, startups, and shutdowns
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EXlITBIT C

AIR QUALITY CONTROL PERtMIT TO OPERATE 8831-AA001
PERMITTEE'S DOCUMEN1TATION

. 1

1. Department of the Air Force Air Quality Control Permit to
Operate application dated December 19, 1977, and emissions
information report OMB 158-R75, dated February 2, 1976.

2. The Alaska Department of Environmental Conservation (ADEC)
report of "Particulate Matter and Sulfur Dioxide Emissions
Source Test" for Eielson Air Force Base's power clant May 14
and 15, 1981.

3. AI)EC letter to U.S. Air Force Director, Engineering Energy
ant] Environmental Planning Elmendorf Air Force Base, dated
Miarch 19, 1985, requesting a source test at the Eielson
pot..'er plant.

4. U.S. Air Force letter dated March 11, 1986, to ALIEC stating
"a source test will be conducted. .

5. U.S. Air Force letter dated January 7, 1988, to ADEC
requesting renewal of Eielson's Air Quality Control Permit
to Operate.
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S-61

ALASKA AIR QUALITY CONTROL REGULATIONS

(Alaska Administrative Code, Title 18, Environmental Conservation, Chapter 50 -
Air Quality Control; Effective May 26, 1972; Amended November 9, 1972; May 8, 1974;
May 4, 1980; November 1, 1982; October 30, 1983; June 7, 1987)

ARTICLE 1. (5) nitrogen dioxide - annual arithme- grams per cubic merci,
PROGRAMd STANDARDS tic mean of 100 micrograms per cubic (ii) 24-hour average of 91 micrograms

AND LIMITATIONS meter: per cubic meter more than once each sear;
(6) reduced sulfur compounds, ex- or

50.010. APPLICABILITY OF LOCAL pressed as sulfur dioxide - 30-minute (iii) three-hour average of 512 micro-
GOVERNMENT REGULATIONS. A average of 50 micrograms per cubic meter grams per cubic meter more than o-.ce
local air quality control agency may es- more than once each year; and each year;
tablish the same or more stringent regula- (7) lead - quarterly arithmetic mean (3) for a Class Ill area
tions, but not less stringent regulations, of 1 5 micrograms per cubic meter. (A) particulate matter
as the applicable regulations specified .5micogamspeecuicretr.eA)paricuatimaoe
in this chapter (b) In areas where concentrations of (i) annual geometric mean of 37 micro-contaminants in the ambient air are less grams per cubic meter; or

than the standards set out in (a) of this (ih) 24-hour average of 75 micrograms
50.020. AMBIE"NT AIR QUALITI section, the concentrations must be kept per cubic meter more than once each ,ear,

STANDARDS. (a) The concentration of below those standards, and no increase and
contaminants in the ambient air, corrected above the baseline concentration may (B) sulfur dioxide
to standard conditions, may not exceed the exceed (i) annual arithmetic mean of 40 micro-
follo'kilg. (I) for a Class I area grams per cubic meter-.

(1) suspended particulate matter - (A) suspended particulate matter (ii) 24-hour average of 182 micrograms
(A) annual geometric i-'can of 60 mi- (i) annual geometric mean of five mi- per cubic meter more than once each year

crograms per cubic meter; or crograms per cubic meter; or or
(B) 24-hour average of 150 micrograms (ii) 24-hour average of 10 micrograms grams per cubic meter more than once

per cubic meter more than once each year; per cubic meter more than once each year; each )ear.
(2) sul ur oxides, measured as sulfur and

dioxide - (B) sulfur dioxide - 50.021. STATE AIR QUALITY CI.AS-
(A) annual arithmetic mean of 80 mi- (i) annual arithmetic mean of two mi- SIFICATIONS. (a) For purposes of classi-

crograms per cubic meter: crograms per cubic meter; fying areas according to air quality, those
(B) 24-hour average of 365 micrograms (ii) 24-hour average of five micrograms areas in nonattainment with the ambient

per cubic meter more than once each year; per cubic meter more than once each year; air quality standards of this chapter are
or or (I) Anchorage urban area for carbon

(C) three-hour average of 1300 micro- (iii) three-hour maximum of 25 micro- monoxide; and
grams per cubic meter more than once grams per cubic meter more than once (2) Fairbanks and North Pole urban
each )ear; each year; areas for carbon monoxide.

(3) carbon monoxide - (2) for a Class II area (b) For purposes of the ambient air
(A) zight-hour average of 10 milligrams (A) particulate matter - quality standards specified in 18 .\AC

per cubic meter more than once each year; (i) annual geometric mean of 19 micro- 50.020(b)
or grams per cubic meter, or (I) Class I areas in the state oe

(B) one-hour average of 40 milligrams (ii) 24-hour average of 37 micrograms (A) Denali (Mt. McKinle,) Nat:onal
per cubic meter more than once each year; per cubic meter more than once each year; Park,

(4) U7one - one-hour average of 235 and (B) that portion of Bering Sea National
micrograms per cubic meter expected (B) sulfur dioxide - Wildlife Refuge designated as a National
more than once per year, (i) annual arithmetic mean of 20 micro- Wilderness Area,
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i-c 'sthirou!'- ut heburning PC- ( !) Open burning i, prh~hited_ in wu od (S) 20 percent or greater for proce~s
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,,p, 1 ii the d.-, 'ent Approvei except as prosidled in 12) of this, sub~ec- cmissions, other than from kiln's, at port-
penh- iI 'L~bect tou the foliiu~ing tion. or land cement plants installed or modified;

la'it. It I2) 20 percent or greater for municipal after Nosember 1, 1982. and

I ) cl-tr lied fires for traing fire ,,,t,,Nater treatment plint ludge incin- () 20 percent or greater for kiln, at
nhter, 2o,:t he a&.ertiNed 'n-ugh nlews erators portland cement plants intalled or mcdi-

nj i nIc crraarfa if the ac~it t (b) Eritiivos of pirt cLiite mai ter fled aftei No's ember 1, l19S2.

lc.it tv1 i. r re! it- c .!t in from ircinerators nisi not rex. e, per co. (WI Partlculate matter emitted frim in-
fi)r-nre .uhcf t0 - :e place. and bic fo'n i f exhaust gas corrccted to I'2 dustrial procese's or fuel burning- equiR-

pup'ci ~ t:re. u^1 . t- e by, teC rer,ent ( C) ' id staindard .ornd:,ion,. and mren) may, not exceed, per cubic foct, o

I;iexcept aN Ipecified in (c) of thiN Nec:on exh iu'st ga's corrected to srtnd.ird

I hxr u~rb~s )) t I 5 oramns for incinerat irs le~s than conditions
pr. i 0_d il I r :j, . ell flow~ teC's, 2.000 pounds, hut greater than or e.qual to I1)0 0 grain's except i~s provided in ( 2)

IIl-' -'-m' if'' i~ -- ' ire no) prac-, 1 0(00 piunds per hour rated capacity , or -(4) of this subNcction. (d) of thiN Nec-

' cl1e. reuseor (21 008 grains from incinerato'rs of tiiin, and 18 A.AC 5O0 (60.
p''' 2' M.,,c ens on- 2,000) piiirdNs per hour rated capac-ity or 12) 0 1 grains fior steam generat irig

larper plants burning .I, fiuel
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ALASKA AIR QUALITY REGULATIONS 306 0503

I \) .o il. and in operati mn before July 1, fuel ga, aind other fuels to the total fuel 50).OM0 lRepeailed I
l')- '_. burned in fucl burning equipment. or St,.og;. k 00D)- F I RE 1) t I .% 1N C

- i) , I. and rated less than 2-,0 illion tii) N(10i ppni fr, 'i all other I uel burn- I)t-.\ K IS. I or woo-d-tiruu heaiting
Bit, per hoiur heat input. or Ing equipmenlt. de%;,es,

I ( I m'unicipal w'!tes. (1~) at oaul Pp ir-itionfa j,ihiies (1) wAhen in tir quaI:'% alcrt !s issuedl
I ( gri ns for an lndu~tri-iI procx,, (A ) therm-I drying on it, 70 rndh,!irj!, under 18 A X.I)61 0(aIl'l )( B) or pairtic-

in p ;er oiin before Jul,, I. I-)72. or of particulate matter per cubic me'ter ol lt lyr iii pfirae.ecp

-:) I) I iora ins fromn .luel burring eQuip- exhaust gais at standard conditions, and uae a se thi -3)o.t spcc:;,;n a iea lep

nienti n operation before \,)%ember 1, (B) prCneunratkc Coal cleaning unit. 40 ,msiosa the poinlt Of ruleose to th e
105W. and uasing more than 20 percent milligrams of particulate matter per cubic atmosphere mt ay not re~ducel visibility
w,.'d'kaoe% a-, fuel mieter 4f exhaiust gas at standard cod- througch the exhaiust effuent by 0 percent

I(:l 'suliur com-rpound em-,)nN. ex- tions. and or greater for mnore than 1 5 minures in any
prcssed .,s Lullur dioxide. fro)ni an iridos- (4) at pint! !rnd cement plants one hour.

tr'l rce-N or from fuel burning equip- (A lne olr 5 iorm f (2) bu-,ning in a way that crecates black
trm~il p exceed (0 ppm aera padiculate riatter per 1000 kilograms ofsmkisrhbte an

merT Li is not pard 4pp iAel mk spohhtd n
o"er A etAo tre ecp as fedon a dry basis to the kiln ' and (3) for wi 'odnsmoke control tm-eAs identi-pc-i x of tree hors, ecept B) k:1n, 0 IS kilograms of particulate fe nI \C5.2 d

prsldin (d ) of this seciron, and 1IX te e 00klormO tdo ie nI A 001d
AN 0M ~) dry) matsrirs 00korm f do (A viibe emissions at the point of

(dl h ri nSm flu-n a s murtC irltalled or dey basis o aerj, Ohrthnpo release to the atmosophere may rot reduce
Mjd~fcd i fter November 1, 1 9S2 mnay not ces Rcaios o UI maeral Coter than pr "isibiht' throih the exhaust -fluent by
c-xcCed mess emt Is Ions.roduds tof cotobpustn, 50 percent or greater for more than 15

minutes in Any one hour; andI)at tspnalt plants. 1)0 mrilligram's of emissions fromn a ,ta~k at a .,ource built or
prirtiu.uili matter Per cubic meter 4f ex- Imodiied ,iftcr Nos ember 1, 1982 is pro- IB) when an air emergency ha, been

h~iu~t asat standard cond;,trons; hibited unless approsed in writing by the ise ne SAC5 0()() )
7) at petroleum refineries deat~~.no person may, operate, permit, or allow

(A)catlytc cacinguni caalst f) o psn mi as r emtbl the operatin of a wood- irredl hest ng de-
(A) ~itl~tc cackng nitcatl,%t M o prso ma case r prmi buk Iice which result,, in the emiss'ion ofrcenc:r,,.tor materials to he handled. transported., or ike

(i I 1 0kilogramn of particulate maotter stored, or enigage in an industrial activits,
per I WliO kilograms of coke burnoti. or construction project wAithout taking rea- 50.090. ICE FOG LIM1ITATIONS.

(ii ) 43 0 additional gram,, of particulate son able precautions to prevent particulate The department will, in its disc:retion.
niatter per millron joules supplemental mattter frim becoming airborne require any person proposing to build or
heat attributable to fuels burned in a cata- 5061PL 1~~..vrg mv operate an industrial process, fulburning
lyst regtenerator waste heat boiler, and 5000sP.ionIILS.Aeag ms equipment or Incinerator in area, ofpoten-

(iii) 500 ppm carbon monoxide by vol- sm per ton of pulp produced from a tial ice fog, to obtain a permit to oper-Me

uinC of e_'hdtust gas, sulfite pulp mill may not exceed in any 24- and to reduce w ater emissions,
hour period

HB) suflur recovery plant rated at more (1) 20 pouiids of sulfur Oxides (ex- 50.100. MARINE VESSELS. Within
than 21J long tuns per day pressed as sulfur dioxide) from blow pits, three miles of the c.oastlinie o .f Alaska, i-

(i0 250 ppm sulfur dio~xide at zero per- washer sents. storage tanks, digester relief ble emissions from any marine sessel, ex-
cent oxyvgen on a dry, basis, or cytmadrcvr 'ses n luding condensed water vapor. may not

(it) 10) ppm hydrogen sulfide and a total (2) two pounds of 'particulate matter result in a reduction Of vsibility through
of 300) ppm reduced sulfur compounds. from blow pits, Aasher vents, storage the exhaust eff'luent of gr-ter than
expressed as sulfur dioxide, at zero per- tanks, digester relief systems, and recovery (1) 40 percent for a period or periods
cent oxygen on a dry basis, if the air sytm.aggregating more than three minutes in
contirinanits are not oxidized before re- any one hour, except as provided in (2) of
ica~e to the atmosph-ere; ,rd 50.0 70. MI 010O R V EHIIIC LE this section. and

(2) 40 percent for a perio)d or peruods
(C.Ifuel burning equipmnent, sulfur EMISSIONS. (a) Emissions from gas- agrgtn oetansxmntsi n

diosid: averaged over three hours, olmne-powered motor vehicles, excluding ongeghuruing m itrali sxart of daeey

(iu equail ti the conceritratron of uricon- condensed water vapor, may not be visible drien horduig ntil sripofdssl
tr ifle! CrT1 ,,ions which w iu:i result fromn for more than any five consecutive die etl

burning- tde gas containinia 230 mnilli- seconds. 50.1 10. A IR POI.I* I ION
g ram-s hy' drogen sulfide per dry standard (b) Visible emissions from diesel- PROHIBITEDI. NO pers- n may permit
cub).: ri'cter from equipmrent burning fuel powered motor sehicles, excluding con- any emission .khich sinos to human
goAs. densed water vapor. may not result in a health or we~v.animal or p:,it life, or

(4J ! ,r :i!CUlated corcentratilin basecd on reduction of visibility of greater than 40 property. or whi, h would nre 5,.rmably in-
the -i..h~e emi-!it n (I) and .10 of percent through the exhaust effluen! for terfere with heen,,en life or

ths luu irahand the pr.;ponrti,,r of more than any five consecutive seconds property
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50.120 50. 190. [Repeaied! (Xv') cb Nibck plant (I urnace (iv) particulate matter -25 tpy.

A R rTCLE 2. prkxe~st. (, ) ozone - 40 tpy of ,.olatile organic
P1 RM11 REQL IRE1MNTS lx. ii prmr :ed~etr omnpounds as an ozone lndicator;

50-301).) PERMIlT TO0oPV:R FL. 1,0 l>..ii) !,el~e~o plant. (%I) lead - 0 6 [py.,
N i, 'istr.t i. ( rn xi 51~rin n nt ii) asbestos - 0 (0'7 tpy;

r ~ue >ep ~ Of~ (xxY) "cc n~dar> metal production plant. (viii) beryllium - 0 0004 rpy;
tnc *i,. 4tK'ut a permit trom th O cherila, proccss plant; ox) mercury - 0.1 t py,

d-~- xx) L-sIfuel boiler or a combination (x) vin-d chloride - I tpy;

I I 'licoei'a~riing a 4cur ch~ o e ttln oeta 5 ilo (XI) fluorides -3 ipy:
rei-c n itr :untaminiarit em!3sion -o Biu's per hjur heat input, (Y.ii) sulfuric acid mist - 7 tpy;

tro. n., or .sstem to :Cmpl y w ith emis- (xxii .I) petroleum storaige and transfer (Xiii) hydrogen sulfide (HIS) - 10 tpy.
s I r I: -i r,]s , et b~ v S AAC suo 4i)- " nit w~ith a total rorage capacity exceed- (xi, ) total reduced sulfur including H2S

.N- with wl~ci Ing 1M(_'Jij barrels. 10 tpv;.
(A nidusitial process wi a total (xxxi tac:onite ore processing plant; (xv) reduced sulfur compounds includ-

de, gn rite. cpit.or throughpui kreat- (,x% ) glass fiber processing pla!nt; or ing 112'S - 10 tpy;

er thani f-L, tons per hour 3nd which Ixxxi) charcoal production plant; (xvi) increased emissions of a pollutant
phss'cal'y r Theinicaily tteats, tb.e mer- (H) hi is listed in ( %) of this para- regulated by the Clean Air Act (PL 91.
al. _r graph with tidlowable emissions of less 604) as amended August 7. 1977 (PL 95-

t B) fuel-burning equipm~nt with a rat- than 100 tons per sear of a regulated air 95) and not listed in (6)(CI(i)-(xv) of this
Ing of 0 iliton Btu per hour or greater, cont aminant and is modlified after .-\ugust subsection, or

(2) fl el-burning euipment with a rat- 7. 1177.cosii an incr-ease in allowable (xxii) notwithstanding (i) through (xvi),
ing of 10 ilO ihn Btu ',,r hour or more; emnissions of 100 tons per year or more; or if located within 10 kilometers of an area

( I er -tor with a rated :cipacity (C) which is listed in (A) of this para- listed in 18 AAC 50 021 (b)(I1) with in.
Of I 11 iii kutd per hour or more, graph with .illhjwable emissions of greater creased emissions that impact the area by

A a1 A o t s subCt to tle ;standardIs than 100 tfns, per year of a regulated air I ug/m' or more for a 24-hour average;
set bhs I x .C 5 4(l Ix~ ...- C contaminaint and is moditied after August (7) a source or facility installed, recon-
50) i , . *); -VC 50 Jdijta~i 71, or iS 7. 19SO, or .iher the date of the most structed, or modified after July 1, 1979 or
AA( ~' recent permit issued for the affected area after the date of the most recent ps.. it

5) under IS .AA 50 400(c)l 3). causing an issued since November 1, 1982. under 18
bhais allowable em:slis Of increase in actual emissions equal to or A.-XC 50.400(c)(4), located within an area

T,: ins , ~ear or inure of an a ir c nta- exceeding the emissions listed in (6)(C)(i) identified in 18 AAC 50.021(a), and caus-
r, i ;ed unr.d er t he Clea Ati ir *\ : t - (xin) of ihis -ubsectiin, ing an increase in actual or allowable

P 1 ~ ~., im a me ed ALaust ' 9-7 (6) a faclitsa ri it listed in (5) of this carbon monoxide emissions, whichever is
P 1, 9 ) is instaihed af,.er Novemnber subsection greater, from the source or facility of 100

I o -~. a(A) which has allowable emissions of tons per ,ear or more; or
f e tired steam PIe:i plat 250 ton, per .Car or more of an air conta- ()afcityomdfctonoafci-

C1 o -I Rtus per ho iitaiit revulated under the Clean Air Act ty for which the owner or operator has
- -*(P1 91-1)4 a> mened Agus 7. 977 requested that the department approve

1;i i I- 1,niri-t-t(w thermal (P.L 9S.5) and is, installed after No- limitations of emission rates or operations
d seilber 1, 198, to reduce emissiions to levels below those

ii I~.-' 'p m. 18 whch as dowale mision ofspecified in this chapter.
Tdc''--i~. less th an 2 () tons per year of a rcg-ulated

-~', >. >.e ai citamani nd s mdifid aterAu- (b) An application for a permit required
r,.) r i-ld sel mi plant: gust 7, 1977. causing an increase in al-by()fthsecinmticld

C.t) p'.~xa u'7r' 'Ire r duct i w low~ible ermissions, of 250 tons per year or (1) one set of plans and specifications
(, -I more, or clearly showing the layout of the proposed

Ie .!!Ie (C) w0 ch baN iil emissions of facility, location of individual equipment
ii i -t ann t-o apile m ire than ->0 tons, per seair of a regulated and points of discharge, building dimen-

c' n, ivan i !'cns of refuse pe r air coniaiiiriant and is modified after A~u- sions, and stack heights
gust 7. I 9.Vfi, or afte:r the date of the most (2) a map or aerial photograph, on a

x) . -c, ,r riOr . rcent permit istied fir the affected area scale at least one inch to one mile indicat-
under I' AXN C 50 4 00(10(3), causing an ing the location of the proposed facility.

I ~in-re i~e in ictuaf emnissions equal to ex- homes, buildings, roads, and other adja-
r k ~ cccd,;ng any of the following cent facilities, and the general topo~graphy

ei ri 'ie 0 carbon :innoxile - 100 tpy; within 15 kilometers of the facility,
I11 .,. 0nireii des -0 1-)tp, (3) a- engineering report outlining the

I. Ii ~]I -,k Iide -- 40)ip proposed methods of operation, the
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amount of material to be processed, the including emissions from associated he -. :,'e w1 ~lAp. id usne i, foi.!
prosx~ed u~c and distribution of the pro- growth, on %obilits. %cetation. and soiik. ting proceJ,! re,

ccvnd mterial, and a process flow dia- (d) A\ permit appl;.-ation for a facility (I I it Icas : 30dosLe ieb-- i-
gram Aih descript ion show ing p0 flts of subject to (a 3of ib., seCtion Mu.st In- resck-. linldcr i)of A aU1
em:-wi' and estimated amoULCtS and tspes CludC the follow .in'g in!orM-tijon in, addi- mr~ of the te r ii-~ re
of air ,rninants to be emnitted. tin to that requ-,red under ( b) of this i nd of' k.! be

(4) a description of air quality control section. puhIihd in i rC- .e) 71 7 4! .17 U
dekiccs. ;rcluding efficiency ind other de- I ) proof that ern:ssion-, of a pollutanit laitin vkthifl theaa c t,3 rC~ ck o~r

sign r!ra.and assurancs that this for wkhich the area i!, del:ared in nonat- nudjied rI, " . be s. dTIe
equipment is capable of complying with tainment will not esceed the applicable kt. ~twll be. eni to he IO' u'e i
app!lhbC emPision requirements specified emission allowance, and -.kill be controlled Prote'.t on \oeck and ar,% 'iCd -n land
in this ch~pter, to a rate %khich repre-sents the lowkest mart 2er ~ a ';, nigbd na,

IC) if re:quested by the department. ant achiekable emission rate, and ersation, or unit olt lica g e.--nmnn
eksaluaton) of the effect of the facility's (2) proof that other sources owned or which may be iffected bo cmss. ,,ns from
espect-ed maximum emissions on the am- operated b) the applicant wi1thin the state the proposed :ictik~tk; materils ubinit~ed
bieri air. including ambient air quality are in complince with the requirements by ilne !mpplicant anrd a o py 4, the pro-
and mceerorological data, of this chapter and the Clean Air Act posed permit wkill be ailah,!:e in at leajst

(6) if requested by the department. (P1L. 9 1 -604) as amnendled -\ugust 7, 1977 one ,.katinwhn the area of the newk or
plans for emission reduction procedures to (P1L. 95-95). modified faclity
be used during an air episode, and (e) A permit application submitted un- (2) the deparnment, upon its own, mo-

17) a detailed schedule for construction der (a)(S) of this section need not include tion, or upon request, will hoid a putbic
or midification of the facility, the information required under (b) and (c) hearing (in the applicaton follo,.king the

(c) A permit application for a facility of this section, but must specify the limita- provedur'-. set out in IS~ AAC IS 0cnC d)
subject to (a)(5) or (a)(6) of this section tions on emission rates or operations nec- -(gi: 60 days nuttce of a hearing will be
must rclude the following information in ess.ary to exempt the fac ility from 18 AAC sent to any affected fede-ral land manaiger
addition to that required under (b) of this 50.300(a)( 5) - (7) or any other require- under IS A.XC 3d, 02 1i c, anid
-cc on ment of this chapter. (31 public comments and te'nrn e-

I)ambient air and meteorological data (fn if a permit application is deficient, ceiksjd on the app'ctd nI~> be _ . IdUaod
to ful-, decribe the air quality in the the department will not~f-, .hc applicant i,. pn! -( f Ithe inf.,.ria:._n Ineeded to ccin-
vicinity of the proposed facility and any by certified mail within 30 days after plete eval1uation of the permit applicatin.
changes in air quality due to general receipt of the application, identifying the and ksill be made asailaible to tI,- public.
g rowkth -shich has occurred after the es- deficiencies and the information to be sub.-
tabli~hnicent of the baseline date in the mitted. \%hen the deficiencies are correct- (bI The department k~ill rev~ek aI -ermiit
area the facility or modification would ed, the department will continue process- application and wkill, in its dicrt-:,on issue
affect, department approval of the air ing the application, the permit within 30 days aftcr eceipt of
monitoring network is required before 50.310. REVOCATION OR SISPEN_ all Information needed to complete esalua-
starting da-ta collection: SION OF PERMIT. A\ permit to operate tion of the applicaition. includtng ctno

(2) a detailed demonstration that the w'ill, in the department's discretion, be ny, at a public (tearing, held urde r (a) of
expected maximum emissions from the revoked or suspended if the conditions of this section For appihcait~on sub ect to I,,)

construction and opernton of the facility, the permit or applicable laws or of this section, a cop) of the fina! deter-
including emissions from associated regulations are violated. nation wkill be publi~hed itnd dist, ibutcd as

growth, will not cause a violation, or con- ARTICLE 3.cIh depdiarten wil oftissue apemi
tribute to an existing violation, of the am-(cThdeatntwlisua rit
bient air quality standards in 18 AAC PERMIT REVIEW CRITERIA only if the applican t Thows tha'.
50 020(a) or allowable increments in 18 50.400. APPLICATION REVIEW (11 allowable ernis ions from tefacihtv
AAC 50 020(b). AM) ISMS ANCE OF PERMIT TO OP- and from aksocimied grow)th wkill not pine-

ER ATE. (a) Before review under (b) of vent or i -tr ,r ih the attrmment )r
3) an adequate demonstration that the this section for a facility described in 18 mainenance of ambient air quatlit,, stan-

proposed emission control system repre- AAC 50.300(a)(5), (6), or (7); for a facil- dards set by I x -% C _30 Cii)1a).
sertts the best available control technology ity with a stack described in 18 AAC (21 aw- ntainirt ems-,on, from a
for each !ir contaminant and for each rew 50 900(23)(C) ' or for any other facility for source in the tfac-hty \kill nt esce, ed the
or modified -source, and which the department finds that addition- requirements of IS -\ -C 50 041.) - 18

(4) an analysis of the impact af expect- al public review and comment is desirable, AAC 50(300 and 16~ A NC 50 1 I) and are
ed masonum errossions from the fatcility, an opportunity for public comment and appr,-sb!e b,, the [nskironmert.P: Prorec

3 5
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ton \2cs .ncr he-ei:., cce maintan moitrn cquipment. .Lo simple raite dleterni Ined by the department to
pr. ' , . ,- tindards or cmi.swCn itan- em!)sOns Ji ord~n,, ito eth.ods prescr~bed characterize the actual discharge into the
dard, t; _ ,-rd'ous air p:n:.by the depotrtmnent, at locations and inter- ambient air

I c .t U b" ct toI -\A C in % .)ciurus Ci dby the (Il) DLemonstration by scrctesting of
'0 ii -atrlell o wrid u-ice ?ct repurts. opin, with the requiremnents of ) s

4 N I:,z ia&laible coitro! technol. to proi ite nro- ior: n a a e mi siondt. A AC S0 0401 al)2) and (b)( 2) for inciner
'-:a cicr. ta2po-ad in ormt.!-F 1r n1 e _1,: )t ant te~s ators 2reater than 4,100 pounds per hour

Iu - . )e rtada-duQd or each sanples. aild ;o( ma-ke perl0 < reports on IS \CC 50 OSO(a)(1) for catalIyst crack-
ed~ ,r.,- !rce. processi per i::ors and mo-n ing unit cataly Ist regenerators. 18 AAC

(B i 1, !;,,.t iis~ tdn S .AC (4) ilfor an app~iicaunn 5ubmitted 50 04 0(c), 18 AAC 50.050(a)(4) - (8)
01)'h), in atainnrent ih.ambient under IS AAC 50 300lawiS). include spe- and (d) must be done at maximum operat-

air qcL!" t.!Fulurrli se: by I . A N C cIfic limlitations on emissionN or operations ing or production rates within 180 days
0 ()'Of i I. dl~beernssions fromn the as necessary to exempt the facdliti from after startup of a new or modified source

fa-t -d :;r i associated crowth will IS -\..\C 50 30Inoa) ( ) -~ (7) or a n,. other Source test methods specified in 40 CER
not icesin requirement of this chapter:' 60, Appendix A, as amended through No-

iIII Or .'eAii1 cnCibute to an S will, in the department's discretion. vember 1, 1982 or their equivalent are to
c(r ci 0 -.' ats greater than scedin require that specific emis sion reduction be used as follows:

i\ 0ti I3 t bY).h or procedures be taken during an air episode. (I ) for emissions of particulate matter.
w) u- an ncrea~e o, zartbon monox- and procedures specified in reference methods

de mi-re th 00 ug mn' eia!ht-hour a,.er- (6) rna not be transferred without the 1. 2, 3, 4, a nd 5;
.i~e or 20I)I uc2 irn ne-hour average w ith- written consent of the regional supervisor. (2) for emission of carbon monoxide,
in anr.y area spec ified i n 1S A -C (e) If an application for a permit is procedures specified in reference method
SO0, 1 Itat _nd denied, the department will notify the ap- 10:

iCl hA)~ emissions fromn the facili- plicant b -t certified mail. staing the rea- (3) for emissions of sulfur dioxide. pro-
ts and F';riassoc~ated growth %kill not sons for denital. The notification will in- ce~dures specified in refer-ence methods 1,

ad~rsl. ~ectai, qual!!tx related S~LcSelude a st~tternent that a person aggrieved 2. and 6.
Ii-.clj2na! r . odo r. s tsibi kty, %eitctation, by the dlepwrnicnit' decision mnay request (4) for emissions of reduced sulfur com-

and ~ ~ ~ ~ ~ ~ ~~~i ao> n ic ihntes~t:ad~ :djudlcaiory hearing within 30 days pounds. procedures specified in reference
Fr Fchv sbet o IS A-\C af'ter s.c ,it' the denalj under Is A.AC method 15:;

50 Oi 0C 15 200) - I -, AAC 15 310 For applica- (5) for hydrogen sulfidle content of pro-
I -\l eii5in ill not exce-ed the e!nis- tions subject to (a) of this soction. a copy cess fuel gas streams, procedures specified

sinr all! .!t-rc in the- ai;ppcabe m) na tta in- of the finail determination will be pub- in refference method I I and
me-,: area:1 lished and distributed as described in (6) for visible emissions, procedures

I i rk wt achievabie ern:sion rate (a)( I) of this ,ecuton specified in reference method 9.
4i11 b, iice for each newA -,-rinodh,'ed (e) If the provisions in (d) of this sec-

souce.~d50.410. IKepealed] tion do not apply, then compliance with
K ) I-'--- "Ic owned or ,permted by emission standards must be measured by

the Aprl 'Lint %whin the 5tte ire in corn.- ARTICLE 4. the following
phanit 'h %dUiremrents of th.is chapter RE6( LA FION COMIPLIANCE (I) for emissions of particulate matter,
and the C icin Air Act (P L 91 -604) as CRITERIA prociidures specified in reference methods
am d \ aut 7. 1917 (P L- 95 -), 1. 2. 3. 4, and 5 of Appendix A to 40

d) A e-mt to c:perate 50.500. SOURICE TESTING. (a) Ex- C.F.R. sec. 60 as amended through No-
t -; i: vrant,:d for no T-are than -cept as pro,,ded in Id) of this section. th- %;ember 1, 1983;

sear, i'eLr wAhch the permnit miust be department will, in Its, discretion. conduct (2) for emissions of sulfur dioxide, pro-
renew.ed For contnued operation ot the or have conducted air contaminant emis- cedures specified in reference methods 1,

faliy.sion tests to determine compliance with 2. and 6 of Appendix A to 40 C.F.R. sec
12 wf ,'9 ea ,o-pa-eshedule if this chaIpter 60 as amended through November 1,

tic 'acii::y ., cmrring rcrarrars (b) Tesing to determine compliance 193an
cxiess of appicable lmnitations ..onta~ned wAith this chapter must be by methods (3) to determine the reduction of visibil-
in thsN ptr based .,n the -rntmui approved by the department and done at a ity and opacity of exhaust gases, the pro-
tirrmn-2 , r to in-talM t erd con.- pint or points Ahich charact:erize the ac- cedures specified in the department docu-
trw,! eimr.a pc-mit _h'ch irc udes a tual dschirge mto the ambient air ment entitled "Alaska A\ir Quality Visible
con-pinc cdue must '-e rfewed ev- (c) Except as provided in td) of this Emissions Evaluation Procedures- (dated

ery .ear of !t, lu rat: in. secti-0n. air ctonta miinant emission tests August 198 3).

1 il, in the dearret ;,.rction. must be doiie ait maximumn rate burning or (f) To determine compliance with this
r's::r 'e p:rt ::e .ta -ise. and )peraiting ~p of the unit, or other chapter. standard exhaust gas Nolu Mes

3hse'tnc,~
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rnut include only the gases formed from AAC 50.040(b)(2), IS AAC 50.040(c), 50.021(b)(I) of this chapter %iill not be
theoretical combustion of the fuel, plus the or 18 AAC 50050(d) shall install, main- reclassified: and
ekce.. gas volume normal for ine specific tain, and ,iperate continuous emission and (2) the following areas may be reclassi-
,ource tpe. corrected to standard process monitoring devices, keep records, fled only to Class I or 11;
conditions and report excess emissions in accordance (A) an area which exceeds 10.000 acres

50.510. AMBIENT AN-%LYSIS with procedures established in 40 CFR in size and is a national monument, na-
METHODS. (a) Air quality data and sec. 60 as amended through November I. tional primitive area, national preserve,
anal,es submitted in support of a permit 1983. national recreation area. national wild and
application under 18 AAC s0 300(a)(5) (c) The department will, in its discre- scenic river, national wildlife refuge or
or (6) mut comply with procedures set tion, require the owner or operator of an range. or national lakeshore or seashore;
out in the department document entitled air contaminant source to keep records and
"'ADEC Ambient Analsis Procedures" and periodically report on the nature and (B) a national park or national wilder-
(dated July 1982). amount of emissions as necessary to deter- ness area established after August 7, 1977

(b) Continuous ambient air monitoring mine compliance with this chapter. which exceeds 10,000 acres* and
is required in support of a permit applica- 50.530. CIRCUMVENTION. (a) Use (3) land within the exterior boundaries
tion submitted under 18 AAC of air for dilution of emission contamin- of reservations of federally recognized In-
50. d ida)(5)eciPolutn ants without causing a total decrease in dian tribes may be redesignated only by
which eceeds the limitations described in contaminants is not permitted as a the appropriate Indian governing body.
)8 AAC 50.300(a)(6)(C)(i) - (xvii) unless method of compliance with this chapter, (b) Reclassification will be initiated bythe existi;-g con..,ntrations or the predict-

except that dilution air may be used at the department on its own motion, or uponed ambient air quality impacts are less sulfur recovery plants with a maximum receipt of a petition for reclassification
thI) carbon monoxide - 575 ug/m, production rate of 20 long tons per day or containing

less to achieve compliance with the 500 (1) detailed reasons why reclassification8-hour average; ppm sulfur dioxide requirement in 18 is requested and is in the best interests of
(2) nitrogen dioxide - 14 ug/m', an- AAC 50.050(c). the public;

nual average; (b) A person owning or operating a (2) an accurate description of the pro-
(3) total suspended particulates facility emitting air contaminants subject posed boundaries of the area and the air

10 ug/m'. 24-hour average: to the limitations and provisions of this quality within it;
(4) sulfur dioxide - 13 ug/m', chapter shall ensure that the facility is in (3) a detailed evaluation of emission

24-hour averagen compliance with this chapter and any oth- and ambient air quality effects of any
o 5 at o te oanicreaseond allowabe er applicable local, state, or federal law. proposed new or modified facility:or actual volatile organic compounds e (c) Stack heights which exceed good (4) an evaluation of the effects of any

sions of 100 tons per year or more; engineering practice, or dispersion tech- proposed new or modified facility on air
(6) lead - 0.1 ug/m', quarterly niques, may not be used to affect the quality within other areas classified under

average:(7) mercury - 0.25 ug/m', 24-hour degree of emission limitation required for 18 AAC 50.021;
control of air contaminants. (5) a detailed analysis of the health, en-average.

(8) berllium - 0.001 ug/m, (d) No person may construct, operate, vironmental, economic, social, and energy
(8) er)Ilim --00 ugm',effects of the proposed reclassification,

24-hour average; or modify an air contaminant emission ed
(9) fluorides - 0.25 ug/m'. 24-hour source which will result in a violation of and

the(6) if an area proposed for reclassifica-averageor i tion includes or is part of a local govern-
(10) vinyl chloride - I5 ug/m', interfere with the attainment or mainte- ment jurisdiction

24-hour average: and nance of the ambient air standards of this (en auris tion
(11) hydrogen sulfide - 0.2 ug/m', chapter. reclassification and adopted by each

I-hour average. affected unit of local government, and
50.520. EMISSION AND AMBIENT ARTICLE 5. (B) evidence that the resolution required

MONITORING. (a) Operators of facili- PROCEDURAL AND under (A) of this paragraph was adopted
ties requiring a permit under 18 AAC ADMINISTRATIVE after public hearing with at least 15 days'
50 300 shall install, maintain, and operate prior notice published in a newspaper of
continuous ambient air quality. meteoro- 50.600. RECLASSIFICATION general circulation.
logical, process, or emission monitoring PROCEDURES AND CRITERIA. (a) (c) The department will review the peti-
and recrding de,,ices specified by the de- The department will, in its discretion, lion for reclassification within 30 days
partment and in accordance with 40 CFR periodically review and revise the air quali- after receipt and will accept it for consid-
sec 58, Appendix B, as amended through ty classifications within the state after eration if it satisfactorily describes the
,November I, 1983. notice and public hearing, except that circumstances behind the proposed reclas-

(b) Operators of facilities subject to 18 (I) the areas identified in 18 AAC sification and meets the requirements of

37
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Plant Operating Data
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APPENDIX E

Boiler 2, Field Data, 120,000 lbs/hr, 14 July 88
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE DATE RUN NUMBER

BUILDING NUMBER SOURCE NUMBER

PARTICULATES

TEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES

FILTER NUMBER

ACETONE WASHINGS (Probe, Front
Half Filter)

_ _ _ _ _ _.oo.__ _ _ Q ji i/ 5;37~ -I

BACK HALF (if needed) I
Total Weight of Particulate$ Collected 5 14 r7

II. WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(am) (am) (am)

IMPINGER 2 (H20) /

IMPINGER 3 (Dry) .-

IMPINGER 4 (Silica Gel) , .

Total Weight of Water Collected

III. GASES (Dry)

ITEM ANAL'SI3 ANALYSIS ANALYSIS ANALYSIS

1 2 3 4AV R G

VOL" C2

VOL 0 2 7!

VOL " CO )

VdOL N 2  [___________
47

Vol N 2 -(100 - % CO 2 % 0
2
.% CO



PRELIMINARY SURVEY DATA SHEET NO. 1
(Strck Geomerr)

T L SAMPLINC 7 EaA M

-F TVF'L

52, !5D TC ~A Inches

'i- --,': -- IX a
UI- N-E F'4-, OLI)TSI-F OF NIP'PLE T, . fNSIC OIAMF TEN

/57 Inches
hUM E~5I!TAvEES jMLEBE cr POINTSfTRAVERSE

ZN I_ /z
LOCATION OF SAMPLING POINTS ALONG TRAVERSE

PEP:EN 0;7 ¢ ANCE FROM TOTAL DISTANCE FROM OUTSIDE

PClM " INSICE WALL OF NIPPLE TO SAMPLING POINT

(Inchs) (In ch e)

_ _ ___ __ _ .7

-- - _ _ _.. . . . . . . . . . . . .

"~ --- .. ... - - _ _ _ _gL

S I-

OFHL . 15

-- I-- -I___ - I__ __ _ _ I _ I II



PRELIMINARY SURVEY DATA SHEET NO. 2
(Velocity and Temperature Traverse)

BASE DATE 5T- >

BOILERN W) ME- ]

INSIDE S7 AC LIAME I

5 55oInches

____ ~ I.2~5In Hg
STACK S. A Tl PRESSUEo

In H20

SA#MPLING TEAM

TRAVERSE POINT NUMBER VELOCITY HEAD, Vp IN H20 . STACK TEMPERATURE (OF)

q 7-

___ __ ___ __ ___ __ __0 H il

, *-4 1

7EH 16_ LL

* 1.3 o }_______
N, !, __ _ __ _ __ _ _ _ ___ _ _ _ _ _

* N /, 2}% /0___ ___ _ _

__ __ /.I d q _ __ __- _

_ _ _ _ _ _ _ _ A1z
,___ /.?__ __ ___- ° _

____ ___ _ - ~ ___ ___ ____ ___ ___ ____ ___ ___

___ ~ C~v\ f~ ____ ___ ___ ___ ____ __!

AVERAGE I,
OEHL,.CP--16



NOZZLE CALIBRATION DATA FOR11

Date _j2:.L-/' Calibrated by *2fZI, J CA(

1ozzIe Nozzle Diametera
identification D1 , D D AD,b Dav

nu mb er MM (In.) Inm itin.) mm fin.) rfmr (in.) av

C 2c -2 Zir C>6c/ ', )-T

where:

three different nozzles diameters, mm (in.); each1,'2,3, diameter must be within (0.025 mm) 0.001 in.

b AD = maximum difference between any two diameters, mm (in.),

AD <(0.10 mm) 0.004 in.

c Dav average of DI D and D3

Quality Assurance Handbook 15-2.6



VISIBLE EMISSION OBSERVATION FORM N./~

CO%-PANY r,;,%it OBSERVATION DATE START TIME END TIME

STREET ADDRESS SE
0 15 30 45 COMMENTS

CITY STATE ZIP 2 _ _ _ _ $ bf~,J~

-6o7- (NY CNTCT) SURCE I0 NUMBER t)t

Pir'XCSS E&JJPMrN OPERATING MODE 5 ~__ __ _____

CONTFOCA EajIP.VtNT OPERATING MODE 6 __

DEbCRIBE EMES5IN POCNT a -K

HE OH-. ASO- E GROUND LEVEL HEIGHT RELATIVE TO OBSERVER

k I.CI Sian _E n, 1 ___

D'STANCE FROM OBSERVER DIRECTION FROM OBSERVER 1? 2

5Ia! ; z Sta', S V End 13 [5 [ -______ ____ -

0E-o-RIBE EV!SSiONS ef rye~vi-. '6$ pk- ,-. -- 14__ _________________

StaT! C, ry,& End __ ____________

-E kI S SIO- NCc CC0R IIF WATER DROPLET PLUME 15 I I_
S,.,-, nrL! End 1Attached //M /3 r _-

PO NTI HE PL,)'.I A7 V"'H(CH OPAOJ!-Y WAS DETERMINED D~c~

S!,n k-'!&A '/( 17 K __________

DESCRBE PLUME BACK3POUND 18

114 140 End 1 ~ K-Io~
EAKRIN O-RSYCONDITIONS J ___ ___ __ ______________

____ .:L, En tar End 20~TYJ

WIND SPEED ,WIND DIRECTION 21_

Sta' CJ-ft )'VN End stalr-t~ S'aT' End 5()ft1~~ 1 5/C L 5j P 7
At.1:E-N7 TEMP 'WET BULB TEMP RHpercent 22/5 / cfi
staT1 

2,dn / C11C1 '5
SOURCE, LA',0UT :;KETCH, D'a. Notm Arro. 3J o L

24

S", 2 5 5 j!5
nn_-a.- ~2t 5 §K

X En'.ssocn Po~nI 27 5 5/

29 i j I __ _ _

5- 5 7 -. t'r t 1

SOBSERVER S NAE(PRINT,I DEERER S SIGNAT LRE - DATE

01 GA NiZAT;ON4

_______ S~r . dc' L _ _ _ _ __ _

I A %-.'A > C. FR1;-;D H4JJPv f/9" L DTE



VISIBLE EMISSION OBSERVATION FORMN. -c2

COMPANY NAME OBSERVATION DATE START TIME FEND TIE

STRE ET ADDRESS SC 0 5 30I4 COMME NTS

~Eir -- STATE ZP2 $V K
P-HONE (KEY CONTACT) SOURCE ID NUMBER3 v '- j/ 1c

POCESS EQUIPMENT OPERATING MODE 1 /JV I __ __ _ __

CEONTROL EQ.jIPMIENT OPERATING MODE 6 5 L i __ ____-________

DESCRIBE EMISSION POINT

HEIGHT ABOVE GROUND LEvEL HEIGHT RELATIVE TO OBSERVER -__________

Star, _End - ' - _ __ _ _ ______

DISTANC E FROM OBSERVER DIRECTION FROM OBSERVER 12

Star, End Start End 1

DESCRIBE EMISSIONS1

Start End14 0 io____________ ____

EMISSION COLOR ~ IF WATER DROPLET PLUME 15 - _ _ _ _ _

Start End! Attached 7-Detached -- 's h ___
POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED -16 5+
Start End _117 __ _ _

DESCRIBE PLUME BACKaROUND 8 -~

Start End- o i i _ _ _ _ _ _

BACKGROUND COLOR SKY CONDITIONS - 1

Start End Start End 205 /5 DK_ _ _ _ _ _ _ _

WIND SPEED ~WIND DIRECTION 21

start End ~ Stairt End 1 .! 5- _

AMBIENT TEMP IWET BULB TEMP IH ecet 2

Start End P1pret ~5 ~ 5 _ _ _ _ _ _ _ _ _ _

Plum SO URCE LAYOUT liKETCH Draw Norh A ro w 243 5 1 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Sun + 0 2 5 /jC c
Wind 6 i / 7 1/ __ _ _ _ _ _ _ _

X Emission Point 27/0C -

OBSERVER'S NAME (PRINT-)

Observer s PoSittor _______________

OBSERVER*S SIGNATURE DA-=

t40.O'i - -- _______________________

_I:)ORGANIZATIN

Sun Location Line__________________________________________I CERTIFIED BY DATE
ADDTIONAL, ]N\'5.YAtION

-~----- ~ -- - ___-CONTINUED ON VEE) FORM NUMBER



APPENDIX F

Boiler 3, Field Data, 100,000 lbs/hr, 17 July 88
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE DATE RUN NUMBER

fL E L ,7 S-7-yg? /
BUILDING NUMBER SOURCE NUMBER

PARTICULATES

TEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES

(sm ) (1 i1 ) (111 )

FILTER NUMBER &7
ACETONE WASHINGS Probl, Front
Hell F,)t,, / 7 sic,( 7/L/9 L ( 3 L/(

BACK HALF (If neede.d

Total We g t of P ,ic ate C.l..,.d " 71 6
II. WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER

IMPNGE° I (H26, ,(/ o 7 7

IMPINGER 2 (H20;iv~6 L/(L)

IMPINGER 3 (Dry) ,6

MP N3,ER A Srh- Gel C.Z,

Total Weight of Water Collected

II. GASES (Dry)

ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGEIE1 63 4

IL

N2

Vor 1 N2  (100' % CO 2 . % 02 % CO)

AM D 1 651 RE _AEF DEHL 2D MAI 78 ICo BS SCLE7E
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AIR POLLUTION PARTICULATE ANALYTICAL DATA
BASE DATE RUN NUMBER

SI F ,, S4 57 o y 7 2-
BUILDING NUMBER SOURCE NUMBER

PARTICULATES

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PAR'ICLES
(a'll) (a-)(llr.

FILTER NUMBER . L---

ACETONE WASHINGS (Probe. Feont 4

H alIt F"lt.') c1f 'L., C, Atl I

BACK HALF (it needed)

Total Weight of Particulates Collected 7 2- c47l
II. WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGH- WATER

(a( (n,))

IMPINGER 1 (7420)

IMPINCER 2 (H20 I/L4 /co

IMPINGER 3 (r') C

IMF'INGER 4 1511,c.e Gel) .,_________._,,,___, 3/JC'.-- /C. "' '

Total Weight of Wate, Collected 7 -

Ill. GASES (Dry)
ITEM ANALYSIS ANALYSIS ANALYSIS 1 ANALYSIS AVERAGE

12 3 i4

V°LC / ,,, /.6

VOL 02 L4 L4

VOL CO

VOL % N 2  _

Vol % N 2 = (100L .% C0 2 . % 02 . C0

AMD FEB 651 REPLACES OEHL 20. MAY 78. WHICH PS OBSOLE IE
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE DATE RUN NUMBER

BUILOING NUMBER - JRCF NUMBEP

PARTICULATES

M FINAL WEk3.T NTiA, WE,-T *E,-7 FA."CL[$

(8,) ( -"

FILTER NUMBER 6  q ,Lj5 2

ACETONE WASRINGS IProbe, F-rnt jHell Filter',))SI 'ii '7z,

BA H A, eedd

Totol Weight of P oculoal Co ected

II. WATER

ITE,- t ¢NA *E -- 
'  

iA *E'G'I! WEiG, WA E -
a,.- o- -----

IM" INGER I ka2

IMPINGEP 2 'H20, 7

IM INGEP 3 (D f,-

IMPING ER 4 1511- (,.1,

Totol Wesght of Woier Coflected

Ill. GASES (Dr ,

ITEM ANALYSI-s ANAL S! S P ANAL': AN,.' t-sE ACF

VO.. ,,i$o -o L

VL 

I

Vo, '' C 
2 
. 02 . CO

OEHL "' 20
MA 7



PRELIMINARY SURVEY DATA SHEET NO. 1
(Stack Geomeryn

DATIE 
SAMPLING TEAM

SCOJRE TY:EAN:. lf

IPNSIDE IT.,'. DIAMETR

______p _ W523.5 Inches
RELATEO)CArAC--TY T YPE FUEL

DISTANCE FROM OUTSIDE OF NIPPLE TO INSIDE DIAMETER

1,5 Inches

NUMNEROF TRAVERSES NtU SEP O ,OINv-TS'RAVERSE

LOCATION OF SAMPLING POINTS ALONG TRAVERSE

PERCE NT 07 EISTANCE FROM TOTAL DISTANCE FROM OUTSIDE
pCAl- DIAM TERP INSIDE WALL OF NIPPLE 'TO SAMPLING POINT

(In ch -s)(In rh eq)

7,7

I C 47,,

_- -b ...... __ __ _ __-__ __

-- 2 J I

OEHL '.. 15
64



PRELIMINARY SURVEY DATA SHEET NO. 2
(Vcloi tv and Temper:trur. Traverst-

I E

, 1, H , -

__ . _ _ 17. , M ._ -

7A; r F

A i.. _ . 2 s . . . . . .._ _ . . . . . . . . . . . - " _ . . . .

1r) H2u

TRAVERSE POINT N~am8ER VELOCITY HEAD. Vp IN H0 'fI. :VpSAKTEMPERATURE (OF)

7L/

..'
A E P A G

7EH 16 _



NOZZLE CALIBRATION DATA FORNI

/7
Date 1 Calibrated by __

Nozzle Nozz1 Di-ameter a b
identification D MDi D WD, D Cv

number MM (In.) mmin.) mm tin.) mm (in.) ag

L]L

where:

a D1,,3 =three different nozzles diameters, mm (in.); each
diameter must be within (0.025 mum) 0.001 in.

b AD =maximum difference between any two diametern, rnm (in.),
AD <(0.10 on) 0.004 in.

C D avaerage of D1, D 2, and D 3 '

Quality Assurance Handjook M53-2.6
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VISIBLE EMISSION OBSERVATION FORMNo

C4PANY N.AME OBSERVATION DATE , START TIME END TIME

-S ( A/ f9Vj __ _ _ f73~ FS_ _

STREE
T 

ADR6S SEIC

____________________._ IN 0 t5 30 45 CO4MENTS

SIATE ZP2 -n _ ___

PHONE (EY CCNTAOT'; SOJRCE ID NUMBER -,- JzIFPROCESS EC',iPMENT OPERATING MODE 55 //"

CONTROL EQuIPMNENT OEANGMODE 6/ IL

/2~,7y AIlyr
DECOIBEEMSSONPO.NT

HEIGH'. A80, E GROUND LEVE EIGHT RELATIVE TO OBSERVERI

DISTANCE F" - OBSERVER DIRECTION FROM OBSERVER 12 T~.. L ,C
357 E n S / ) End I

13

D SCMIBE EM SS; DNS P' - ' - - ."___

Fk'MI-SeIN ICZ IF NATER DROPLET PLUME 15

PUIN7 7 iiE 'LJYE A-,9HC OPACiT'i D ESTTERMINED -- 1

S!6-/ -5 'd/c/ #vrEnd 17 ___

DESCRB F M NCAR;-. 1

S taT royr___
19

S1 -,' )E End >TL _S:ai,4,7l) UTJlo 2- _ "C7iUI~
v.,' SPEED W."I D:RFCTION -- _ _-- -

A ; 4W Y ,ET -3'Ej 7 MA R- L~~-T 22 2Z~i~ /t; -

i~ \ K~) 25 I

~. A ~26

026

29

CS6~ER- S .AY5 . 'PINTi)

7-I.

- -DATE

- ____ -CC)~N';E:, C VFC, FOCRV NU:M; r Jljj7~
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APPENDIX G

Boiler 3, Field Data, 100,000 lbs/hr, 18 July 88
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE DATE RUN NUMBER

) ~JCA I'F1 F2SuLy I ' q 8611kA? 3 /
BUILDING NUMBER SOURCE NUMBER

0 4 PP I 3&"-kz 3
PARTICULA TES

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES

,Im)(S) (p,)

FILTER NUMBER , /2F5-7 f4 3 t7 _

ACETONE WASHINGS (Probe, Front-"" Fl... /c9,7/cc) 167 4316 ( 2273/

BACK -ALF (it needed,

Total Weight of Particulates Collected

II. WATER

ITEM FINAL WEIGHT IN - AL WEIGHT WEIGHT WATER

( ei) ( 8 m )

IMPNGERI 1,, I (H20 
i

IMPINGER 2 (H203

IMPINGER 3 (Dry) /.c 0

lMPING ER 4 2S,7.011~
Total Werlt of Water Collected 2-

ill. GASES (Dry;

ITEM ANALYSIS ANALYSIS ANALYSIS I ANALYSIS AVERAGE
1 2 3 A

VOLOG C. t; C, . 9, (

VOL 02_

VOL C CO

Vo C N 2

Vol 'N 2 -(00 - % CO 2 . % 02 C. CO)

AMD rEP 8, 651 PEPLACES CEML 23, MAN 7, *1CH 1S 08S3,ETE
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE DATE I BRUN NUMBER

8ILONG NUMBER SOURCE NUMBEP

PARTICULATES

FINAL WEIGHT iNITIA- WEIGHT WEIGHT PARTICLES

IT E M (gttt) (')

FILTER NUMBER ~~

ACETONE WASHINGS (P-,c,~, F-onl
H . It Fitlt-)U

BACK HA r (fneeded,,

__________________________________________ Total Weight of Porticvlotes Colleted i( 7 5
II. WATER

1 FNAL WEICHT IN A- WEIGHT WEIGHT WATER
n(EM ( l Jftj 1

IMPINGER 1 (H120)

"I°PNGER 2 (H20) i (/,C) (I
IMPINC ER 3 ID-y)

,MPINGER 4 rSjl~c- Get)

Total We*igh of Wate, Collecte 7 (

I II. GASES (D,_._

ITEM ! ANAkLYSIS ANALYSIS NAL' ANALYSIS AIIERAGE

I 2 4 VERAGE

vC- CG-

N
2

I

V. i 2  1 Do,: 0
2  

0 C

OEHL F C 20
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE DATE RUN NUMBER

BUILDING NUMBER SOURCE NUMBER

C,-.Cp

PARTICULATES

FINAL WEIGHT INI" AL WEIG ,T WE,5,' PARTICLESIT EMI

FILTER NUMBER c 0

ACETONE WASHINGS (Pob., Front -- -- 2 --)

BACK HALF (If neded)

Total WI , ,f; of Portculote. Co .ctedI / (. 2
II, 

WATER

IT E M F IN A L W E IG H T IN -'> A L W E IC n T W E IG T * A E .
IT Mf'in 'p, (a-,,

IMPIN ,ER I (H2(,, //

, ( ,0 ,/ .2 H(0 //

IMPINGER 3 (TrM, C

4MIN E 4 1-fl G

Total .,, . .of Wa.e Collected L

Ill. GASES 'Dm.)

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVEPA3E
2TI I2 

I ,

/6.? ( 1.( .6v

VL 02L

V O L ' "C C

VOL ", N 2

Vol % N 2  -( OO .9. CO 2  . 0 2 . N CO )

AMD O I E 4  651 REP ACES OEHL 20 MAY 18, W.IC ' E
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PRELIMINARY SURVEY DATA SHEET NO. I
(Stackc Geomelr)

(~A~ FbPLANT
VA 7 SAMPLING TEAM

-- ''F TYPE '

P- :p SIESTT DIAMETER 5~ SInches

_ _ IV2 _

______ LOCATION OF SAMPLING POINTS ALONG TRAVERSE

NY 0, CTANCE FROM TOTAL DISTANCE FROMOUTSIDE
DIAME 'ER I NSID.E W.ALL OF NIPPLE TO SAMPLING POINT

!5!

gi'1,7

"}AHt ,A PLN 15k

_7-_ ~ oh
O~bANC F4 bl O T IrJ O" NPPL T INJID DAN 8T 0



PRELIMINARY SURVEY DATA SHEET NO. 2
(Velocitv and Temperature Traverse)

BASE DATE

BOILER NUMBER

INSIDE STACK DIAMETER

5?,-5In, he,-
STATION PRESSURE

g ?aqIn, H, _

STACK STATIC PRESSURE

- I, I In H.u _

SAMPLING TEAM

TRAVERSE POINT NUMB ER VELOCITY HEAD, Vp IN H20 Vp STACK TEMPERATURE (OF)

2___ __I,&2 ____ ___ _ _ ___ _- V

__ " f- i -si

4I

/1 _._ _ __.

I-__--,_ H _ . -- 57

AVERAGE

OEHL FOR 6 16

AP-



NOZZLE CALIBRATION DATA FORM'

Date ~~ Calibrated byj 6 ______

Nozzle Nozzle Diametera

identification D, D D AD,b  D c

number mm (in.) mm in.) mm in.) nmr. (in.)

,2 c, c L. STocz- ¢ oI ,

where:

aD 1 three differernt nozzles diameters, ra (in.); each

diameter must be within (0.025 irm) 0.001 in.

b AD maximum di ffer e )e bet;een an\' tv' aeter-, .::: (.),
AT) (0.]) ran) 0.'-)4 in.

C Davg average of D 1u and D3.

Quality A:5n<rI:.co :7:. .<:V-2 .

82



VISIBLE EMISSION OBSERVATION FORM No.

COMPANY NAME OBSERVAIION DATE START 11,t. END TIME

STREET ADD RESS SEC 0 5 3 4 5 C M E T0 1 30 45COMMENTrS

-ec -- i

CITY STATE ZIP 2 AT __1 K-15- 7_t

PHONE (K'EY CONTACT) SOURCE ID NUMBER -

PROCESS EQUIPMENT OPERATING MODE 5

CONTROL EQUIPMENT OPERATING M0E t) _-__77 - f. r _-_ ....

DESCRIBE EMISSION POINT 8

P-f s___ __, Sta / E c :nmz , i -- __

HEIGHT ABOVE GROUND LEVEL HEIGHT RELATIVE TO OBSERVER - I__

DISTANCE FROM OBSERVER DIRECTION FROM OBSERVER 12

S:arl End Stpr1 t4 I/ End 1)$. 13__ _____- ___

DESCRIBE EMISSIONS jf4irkj.-j. pL .2.n
1  

- -.------ 4--- - -l_ 14 - --

'I 14
Star End

EMISSION COLOR IF WATER DROPLET PLUME 15

S~aAT ZJ~f~nd S61I~ At'achad /Y)/- Detached -- ___ ____
16

POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED 1 _

Start -- !, . .7(-KEnd 9- k F X 17
DESCRIBE PLUME BACKGROUND 18

Sta_t '' Z __ _ _ _ End - - -----.-T
BAKGO-KUND-COLOR ISKY CONDITIONS 19
BACKGROUND EndLC Fl- , " T W5DDRET

.t Z 4f End 3-~t Start 5c)X nd _____A 20 -

WIND SPEED ....NO DIRECTION ----

Star?_C/9Lfl\- End 5,rycrt wlA!WS End S;/./- 21

AMBIENT TEMP WE-T B2j2LB TEMP .. D---- 22

23 2

S'ack SOURCE LAYOUT ,KTCH Draw North Afrro 4-. .

vdh 2 I,
Pure 24____ _

Sur, + 25
Wfld - (9TO _ __--__

Sun o son" , ome
CPnTn, 27, ,E

28

29

30

OBSERVER S NAME 
0

RINT-)

OBS&RIVER S IN£ 'R-17

S u LI n4 , ,C TIFIEC B Y 
7 D ATE

F- CNT NUFI ON VEC FORM NI'JYRER



VISIBLE EMISSION OBSERVATION FORM No.

OBS PATIQN CATE START Tim E END TIFAE

__z __ 3 11)36

0 151 30 45 COMMENTS

CWry C T'A E 2P _44;

O~ I -- E ~:;

[ C j'TRJ!L El.eMNT oP TAIN JE -- :-t-7- ~ ~ ~ __ ________

8 I

- - cC S ' S

E-~ ~ 9 1 ) 15 2~ _

".~ ~~~ ,'wC" E-A& ----

iF C.T-:F' DkCPA E R ER 12

Fr I ---

be' E-1 ,3

_______~~~~~~~~~~~~~~~~T ____________________________ N --------

T- E ,. 22

- 2--j2

-1C'

'2-

-~ 7. A', - - --

7- -~~ CATE -_ _ _ _- - . -~r ---



APPENDIX H

Boiler 3, Field Data, 100,000 lbs/hr, 19 July 88
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE DATE RUN NUMBER

r '/5iz f
BILOING NUMBER SOURCE NUMBER

1. PARTICULATES

FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLESI T EM (sot) (a') l

FILTER NUMBER 
0

ACETONE WASH'NGS (Probe, Fron, I t

Ha lit)- 10F7el- ( 307. , __ "_0_

BACK HALF (It needed)

Total Welght of Porticulate Collected 
( ' 3 L)--/

II. WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER

IMPINGER I (Hf20)

IMP INGER 2 (H20) / 32-
IMPINGER 3 (D yj &6

ILIPINGER 4 (iica. Gl) 3 1 . 3 I

Total Weight of Water Collected 102 a
IllI. GASES (Dry)

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE
12 3 4

VOL7.C029 IC _ _ _ _ _ _ _ _

VOL 0G2 (t

VOL. CO

Vol SN 2 =(11005 - % CO2  0O?2 CO)

OEHL 20

MAY 7 iTE9
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE DATE RUN NUMBER

r- A t AA 7-'. 1 42

BUILDING NUMBER SOURCE NUMBER

PARTICULATES

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
(sm) (en) (A.)

FILTER NUMBER lOfY3

ACETONE WASHINGS (Probe, Frori

BACK HALF (Itlneeded)

T.tol Weight of Partculote C lIlett.d i7 06) .-

WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(8m)U (A"m) (doa)

IMPINGER I _ / /(H00

,(,NE, ,0,6 /7o, Y -40

IMPINGER 4 (Sill . Gt) ___ 2 Z- 5

ToruI Weight of Wwat, Collected

illI. GASES (Dry)

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE
I 2 3 4

VOL %C0 2

VOL % 02

VOL % CO

VOL % H 2

Vol % N 2 = (100% CO 2 . % 0 2 . % CO)

OEHL FOR m 20
MAY 76
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

-ASE DATE RUN NUJMBER

B-9U ILITN-G N UM BE R jsOURC E N UMBF R

PARTICULATES

FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
ITEM I- 6)(r

FILTER NUMBER 'R6,2 5 0 17

ACETONE WASHINGS (Probe, Front~

BACK HALv (It n.eded;

Total Weigh~t of Portculotes C@II~cted 0 3S
II. ~~~~~~~~~~WATER ________________________

I F INAL WEIGHT INITIAL WEIGHT WEIGHT WATER
ITEMI (9)(')( )

IMPINGER 7 (H-20)

IMPINGER 2 (H120} )

IMPINGER 3 (D.'!,7

IMPINSE 4 (AVERAG0E

VOL to, 02

VOL tCC

VOL - N 2

Val %N 2 ""'%OS.~CO 2 . "O 2 - % CO)

OEHL 20



PRELIMINARY SURVEY DATA SHEET NO. 1
PLA1 (Stack Geometry)

AF 
PLANT

D Ar SAMPLING TEAM

5-JcETYPE ANl~) It

5',L) A C fi J M .F R INSIDE STACK10 MEATEP

5011- 1 .52,5 Inches
RELATED CAPACIT Y TYP FUELC

U1STANCE FROM OUTSIDE OF NIPPLE TO INSIDE DIAMETER

/, Inehes

NU B ER OE TRA E W- - -S NUMBER OF POINTS!TKA aERSE

LOCATION OF SAMPLING POINTS ALONG TRAVERSE

PERCENT 0r rISTANCE FROM TOTAL DISTANCE FROM OUTSI E
POIN L)IA..LTER INSIDE WALL OF NIPPLE TO SAMPLING POINT

(In ch es) (Inches)

7,7

_ _ ______2c.f

OEHL 15

96



PRELIMINARY SURVEY DATA SHEET NO. 2
(Velocity and Temperature Trav'ese)

BAE 

jDTE7 qc
lbI-E F NUMB - :5

IN SI ,E ST AC" DIAME 5E.5 in( he -
S-AION PRE' SuRF'5I( 

e

?, 9,& 2-In HV

STAC? STATIC PRESSURE

In H20
AMUILINQ, TEAM e-$-\ T"(

TRAVERSE POINT NUMBER VELOCITY HEAD, Vp IN H20 Vp 9 CK TEMPERATURE (OF)

-_ o_ _ _ _ _ , I,____ __-3 7

= iY __ _____,_- ___-_ ____

_ te v__. __________-_

3 3.

. .. ..- 4--------_- ,38

- _-~ -- .. .. . .. . 2 - ., =, . L +

AVnERAGE

SI



N32ZZL: C'.',.LitPlT17ON PATA FORM1

DI C, ___ e___ Calibrated by '-, 4 t)/

N~ze ___NozzleDiameter- b c
a2ci&lfication D 1 ~D D, 6D Dj avg

hrum (I'. )rm 1_1_n._rim___n._________

WThere:

11,,,th-'ee di ffeient r-,,,,zzes dir~trrn(in. ); each
1,,,dicr--ter mzust be~ within (0.025 n&,r) 0.0 )l in.

U AD ax~ urr:di fferei~ct bexae: v two di ai-:t ers, r!:( (in.
AD (0.l0 l)0.( .

C D av:aeof DI D 2 anid D 3

()8



VISIBLE EMISSION OBSERVATION FORM

COMPANY NAME OBSERVATION DATE START TIME END TIME

STREE7 ADDRESS SEC
0 15 30 45 COMMENTS

MINI , _ m s _ __,y CO

STATE ZP2 ~ 5 § _ _

3 ~ ~ §

PiHONE (EY CONTAC-T) SOURCE ID NUMBER_

PROCESS EQ UIPMENT OPERATING MODE ... .....

S__, 11 M / -- Ed <_ ________

CONTROL EQUIeMENT OPERATING MODE ___

ifl~LL~L~f 1 ~7 /)L L 17k AiI XrL

_____ - __10 5 -

HEICT ABOVE GROUNO LEi3Ci RELAT.v; TO OBSERVER

S - ~S dEd~I /in -l ________End
DiSTANCE FROM ODSER,-H tECTION FROM OBSERVER 12

S :, , '2c, / E J 5.Sdrl 4/ - End /'I: E~j13

S~alCc j / End ,4 v-"14

Ek4SSS'ICN CCLOR [If WATER DROPLET PLUME 15
f 16

P!.T IN THlE F'L -. E AT WHICH OPAC TY VAS DETERMINED 4 _

Sta3.l 2- -5 /P & CJ9(End 3,~'/ 7

LiESCPSE PLUmE E3A:,(GiOUP.O 1

/-/I- ___ End
3 U, ' - - - - - - I - - - -19 -

BACK OU CG- OR SKY C0O4r)-IiOIS

('{7,iL,'-' E, _za' %JA;~ :;)E [J~

_ .I - .. _ j .LY,. __-_

E d 20
v iN D S P E E D F d D IR E C T IO N ~I - - - - - - - _ _

std.End F _ ___." _ _ End 21
AkIBENT TE .FP VSo EBLB TEMP RH pecnt 2

__ " F- ' . ..23

-F....

SI + 2 I I,-~ -'25 -~ -I 4 -
29 _

[ATE

-- - - -- - - - - - - C N O~VEO FORM NIMN~rER



VISIBLE EMISSION OBSERVATION FORM No.

CO
M

PANY NAME OBSERVATION DATE START TIME ENO TIME

ST11 ET ADDRESSSE
0 is 30 45 COMMENrS

CITYSTT ZIP 2
A97-

"PKON -KE 6CONTACT SOURCi ID NUMBER . ... _ _

IsIPRS S EQUIPMENT = OP RING MOEt---4 - Q-- - ---

*.o _,.-& 7 ._- , ...

L DESCRI.EIEMISS.O..PO.NT

HEIGH;T ABOVE GROUND LEVEL H-EIGHT RELATIVE TO OBSERVER

DSCRIBE EMSSi0 14 vkp7Jc L r '~~ 7'

EISSION COLOR IF WATER DROPLET PLUME 1 -7 ________

INT IN THE PLUME AT WIICH OPAC;TY WAS DETERMINED Detaed-

DESCRIBE PLUMF BACKGROUND 1

BACK.GROUND CO.OP ' KY. CON. . -ll- 19

Start E r. S~,v Ll 20

WIND SPEED W-ND DIRECTION -- * 4 ~- -- --

AMBIENT TFMI- WE r BULB TEVQ RH pp~fn 27- ~ ~- __

Szack SOUR4CE LA JT ' KECH D~a. Nor Arlo. -

28

* ' OBSERVER S NAME ;'RWT,

OE5SENPVFFS SiGNAu,* -------------------------------- ~-

140

L~' o, ION

A,,CER7lFi~l) BY D6ATE -

-~ ~ TIfNUED ON VEO FORM NUMBER



APPENDIX I

Boiler 3, Field Data, 100,000, 20 July 88
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

SASE OATE RUN NUMBER

BUILOING NUMBER SOURCE NUMBER

PARTICULATES

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
( 'm) (J-) (sm)

FILTER NUMBERE,7

ACETONE WAS.INGS (Probe, Front
Hell Filter)

_________________ ""°°1o7, §3fS 1)7,q%3&& i.!&._

BACK HALF (If needed)

Total Weight of Porticul at.. Collected dr 9 t .q

II. WATER

ITEM FINAL WEIGHT INIT;AL WEIGHT WEIGHT WATER

IMPINGER I (1)20) /i )""'°"'="' 'lq, o c7q,.

IMPINGER 2 (H20)

IMPINGER 3 (Dry) '',2 -

IAIGE (SIIlc.v 0.1)

~I4IT C//,7

Totl We IoF Wal,., C.Il.. / I 7 9
III. GASES (nry)

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE
1 2 3 4

VOL% C02 96' /.

VOLO2 _ _ _

VOL % CO

VOL % N 2

Vol % N2 (100. % CO 2 . % O' % CC)

* OEHL FORM 20

0552. 105
W.' y-
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE OAT RUN NUMBER

BUILOING NUMBER SOUR"E NUMBER

i. P ART ICULATES

ITEM 1 FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES

FILTER NUMBER
H al pill- 7 qm 6 - 6 A 1

i SACK HALF (If'neeoed)

Totol W.ilght of Particu.. Coll.c.d

II. WATER

FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
ITEM

A(g ) ( . (9ra)

IMPINGER ) 1 - /(N20

IMPINGER 2 (H120)1

IMPINGER (Dry) 75

MPINGER 4 (Silica Oat)

Total Weight of Wave, Co1l.cted( (5~&
II. GASES (Dry)

ITEM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE
I 2 3 4

VLCO 2  
/

_ _ _ _ _ -4- _ _ _ _ _ _ _

VOL %0 2

VOL % CO

VOL % N 2

Val % N 2 = (100% . % CO 2 . 0 2 . CO

, OEL ,M'"ma 20
I A108

0552,

,[i I I i I
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASLE DATE RuN NUMBER

BUILDING NUMBER SOURCE NUMBER

GBB
PARTICULATES

FINAL WEIGHT INITIA.. WEIGHT WEIgHT PARTICLES
ITEM (0) (a.)

FILTER NUMBER

ACETONE WASHINGS (Pb, F,'oZs'""" Filter)72q , 3
S3ACK HALF (if needed)

Total Weight of Porticuotes Collected

If. WATER

FINAL WEIGHT IN' AL WEIGHT WEIGHT WATER
ITEMg) (gn)

IMPINGER I (H20) -- _V

IMPtNGER 2 R120) -

IMPINGER (MDy) , / / 4

IMPINGER 4 (Stlice G7.1)

Totol Weight of W t., Co. cted /g

III. GASES (ry)

ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE
ITEM _1 2 3 4

VOL %C02  I ' /

VOLo
2 /

VOL % CO

VOL % N 2

Vol % N
2 =(1S 0% C0

2 . ' O 2 .% CO)

'c OEHL FORM 0
MAY 78

oss' 1O~ I 1



"RELIMINARY SURVEY DATA SHEET N

LAT (Stack Geomerry)

C,^ TI !SAdPLIN. TEAM

. . ... .AN

I NSIDE FTY-- IIAMFT A

___52,!5 Inches

TYE FUEL

L)lTAN E T .- CU' IS-,F OF NIPPLE TO INSIDE DIAME T ER

I , I-)Inches
P". MH EP Ro-F- irTO 77ESPON A S

LOCATION OF SAMPLrNG POINTS ALONG TRAVERSE

St'ANC F FIROM TOTAL OISTANCE FROM OU-SIDE
Oifm E INSIO E AALL OF NIPPLE TO SAMPL ING POINT

(In ch ., (In ches)

_____.__ __ 7. ?

__ _ _ _ ( .f

-) -4

OFHL ; 15

112



PRELIMINARY SURVEY DATA SHEET NO. 2
(Velocity and Temperature Traverse)

BA SE ~~K

BOILER NUMBER

~4 INSIDE STACK DIAMETER

STATION PWES~uRFE-

In Hg
SACK STATIC PRESSURE

f~f In H20
SMPLING TEAMA

TRAVERSE POINT NUMBER VELOCITY *HEAD, Vp IN H21 1j0(( 4Vp STACK TEMPERATURE (OF)

_ _ _ _ _ _ _ _ '7 1

1,2 -72

-9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _'_

C , - _ _ _ _

7 ______Le

T_- -

0552. AVERAGE

OEHL FOM16 i



NOZZLE CALIBRATION DATA FOR11

Cibrated by_______

NozzleNozzle Diametera

identification D D DADavg

where:

a D 1,,,=thr-e different nozzles diameters, in~ (inl.) each

1,2,3,diameter must be within (0.025 mm) 0.001 in.

b AD = maximum di f ference between any two di arret eF mn (in.

AD ((0.10 rtm) 0.004 in.

c Dav average of Di D ?1n)D3

Quality As11-,urarnce ( i1- ~ ~-

H 4



VISIBLE EMISSION OBSERVATION FORM No

COMPANY NAME OBSERVATION DATE START TIME END TIMEgL S&,J. |2c J , 4-k,) __ -tLF/iJ2__;- ", , t-,)
STREE-T ADDRESS -SEC F

0 1' 30 45 COMMENTS

CITY STATE ZIP 2... . . 5 t H - - _ -
_ _o _ __,,_ __,_ co,,t,,Z r._ _._ 3,-> - --

PHONE (EY CONTACT) OURCE NUMBER -- ---

PROCESS EQUIPMENT OPERTN MO5

CONTROL EQUIPMENT OPERATING MODE

DESCRIBE EMISSION POINT 8 .~' _ _ _ _ _

_ _ ____+a __ "__ ____ -0.-_ _ _

Stan End 5l',, L} i Slan LA End 1

___,_- : ' Ag /-"-

DO,,.ET.CRR WE ' RC.,<. O¢,ND -'8'+- - s-5 c, -

WIft SPEED PWIND DIR,'EC.,TION'

23L

sIa ,,c +7 " SOACE L ~ O t , -C G• " 'T" A .... . . . .. .. . . ... .

,3 \- y - 5.-n-Pin

29

VDSN ED FROMi OBSRVE U ECTION OBEVE1

San~i EN E nd.4 517) WETa UBT E ndF p :n

13

-~r r ,.._ )i E, ,br )1

__________INTHEPLUME__A-__,__IICH____________AS__I - 1.1 A'

BACjGRj '),N- COO SKY CON' N in'- N

/ kY -L'
S tj rX nj , ), S 2 4

Stao S I 5©J CE LAYOUt sK<ETCH N-+a !m A - - + -I . . . . . . . . .
-:" 2

2-, +;,.I, ;, lk, s; ,,, , ,. ','

a,-
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APPENDIX J

Acetone Blank Results and Emissions Calculations
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ACETONE BLANK ANALYTICAL DATA FORM

Plant : p L uirvT

Location: 4F9L ' F

Date of analysis: ZD -V

Density of acetone(pa): 0'- g/ml

Acetone blank volume(Va): a 2- _ ml

Acetone wash volume(V aw): q o ml

Average gross wt: 9 303.7- mg

Tare wt: cy 03oz"I mg

Weight of blank(mab): 1.1 mg

Acetone blank residue concentration(C a):

C nab -- /'/ 0 t07b mg/ga V a pa (cov)7O")d/

Weight of residue in acetone wash(W a):

Wa = C a x Vaw x Pa = (0 o 0 7y yap) = 2.Z mg

,% 9L tk 5qifLA 3Rtfff tp V 1/00 t

1k;(t #i~i -e e ".' ̂ f7*,qw7-8/$OP~Y7



AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE DATE RUN NUMBER

BUILDING NUMBER SOURCE NUMBER

I. PARTICULATES

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES

FILTER NUMBER T

ACETONE WA'INGS (Probe. Front

f f Fi., r,,/V, l'. JP 3,!. /) , ' / , .

BACK HALF (Ifnwe-fed)

Totl Weight of Particuates Collected (:(>// ,

WATER

ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(ia) (a) (am)

IMPINGER I (1120)1

IMPINrER 2 J.1021,

IMPIN5ER 3 'rDr)y

IMF'INC F Q4 'II,,#, "-.

Tot*l Weight of Water Collected

III. GASES (D-,,)_ _

I FM ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE
2 3 4

V'IL

VOL N'

VoI % N2 = (100% % C0 2 %0 2 % CO)

AND OMg4 651 REPLACES OEHL 20, MAY 7R WHICH 15 ORSOLETE

12 0



BOILER 2, 14 JULY

VO1 *METH, 5

RIN WUMFEP
P2 111 14 .JLY

PON"
METEP BOY Y7

1.61778 PuNh
DELTA N'

3.7BPe PUN
Br PPE!SS

?9.235@ PUN
FETEF VOL. '

53.274C PON
FT4 1EFF F1

,9.00te PL
% OTliEr CR!
PEFOVEF, BEFORE XPAfl*nc.-
PRY CAS METE;

RI" PUN HUEU
STATIC NON IN 6 F2 I' 1 JuLY

-1.4500 PUN Pu".

'12.B0W PUN VOL FTF $TY 5
MK. WATEF 53.54! PUN

-53001? PU'N STAcr 11FF
IMPF 0.HO> 1L.2 35,79.7.0f PL'

FRONT 1-,2 MFT

RACY 1/2 MK
PU"N

13.6000 PtIN
I OXYGEN' F CF'1'SCr

5.9000 PUN F FCfFFF, 352.65
cc F LB/Hf 47.2f

Pl F KC'HP 21.45,

ROL W11 OTHEP)
PO'N

MMe '38.41
MW 6U-T=26. 14

SAP7 PSTS '
32. 8608 PULN

TIME FIN ')
se.Wee RUH

NGOZZLE PIP"
.252e PL1'"

STY 10l 1NCH$
521.50@e PUN

-VOL FTP ST!' 53.515
STP PRES AOF =51
VOL HON CA! ize
2MOISTURE 1L

110t PP) GAS 6. E17
C ITROGEN 88.58
NO- UT OF' 3e.41
NO- ST WT 25.14
VELOCITN F"! 62.42-
STCIY AREA ± 25.
STQ^ACY rC 74,34".
eSTACY IIscFp 35.792

% ISOYINE'!C = W 18.1

121



BOILER 3, 17JULY

133 Rl$ W3 UN1 2 1- 3, Il V13 #7 3v-Y

KLT me 1u 1.3f M RN UPb.MB 1.9w3 Ifl IT - II u mN I

w ES )1.I RN 8 RI WIMBEI, l .m JK w P S 4 U 3P 17 3 0

29.62P 9 " w PRES ii ?962 RUN * PES- 4

NE 13 2 ti) ?9.6?0@ IN' NMI 2ff PU % Poip sit
5C 26 fo Vol PRIF sit NTE; MQ RUNl v 3?.3-fP 01'

NTT T(WV V SIR't ISCFP - Lp1T ~ffPJ. N TER, 4)1 @".39 Ri

R ~i~ v ENOYE I BEFR 0,s (WEEVELKO RENOviE WWI /2
W FGV NET[$ I' l Pit12P' RllY GO' ETE6'1 RO w MPN PTE; PUN ~ '2L

SPI: NON IN ISTATic 0@. IN' ,SIVIC mo"- IN
-. ~ 1 iw 1. 90 pj .Oe vw- 1.ee 900 Ill.r - P1"'

STOCI TEmr. F 0 ps'r *lf STAC C'TE STQCk TENF. *

"L AI LO"NF 73 55E'P Mt. [ -)R. QE F KG ; 3

Imr. : K6 IN. %~ WD- pgi : O~ l

I No- 1:. R NO-9I. V HON-EPAJ

% OMYEN- E. pofwE RO . 0 0 OXYGEN'C4PpW

% C( Cco'

NO, III OTWEV 00,. 97 PEV R

Mki U' 3E. 0O' I' (TH

31.q P"l 33.21: "

IN ;RU IEFTIRE i N "06 TININ'

SU II 1W l' VOL. fl' S1 'sit rl IZ ST) ll INC+

310f .Pt i 5c. p P1.

*vo.~. r ~4* VC. MT; 513 - ?:.14c iPST

Nfl% S3' PVu AF

N' H" k". f Po, P vz "1o CD 1

D ~ - - 3 .pcNO, Ir IF, 3- mo NO. )v 3 0.tf
W."~~ ~ ~ ~ no'.m 2iW' ?

P7 SIR,- PP' 1'.@V~r

4'-'P -T'lV l 3h [V 7 O .

SVt 4:~ r'~'S~C Sp 4 * STBC# Vrl' 4:43 4.

122



BOILER 3, 18 JULY

mp METNI l* to O 51pco EH 5* flWKEIOP -MIN 5-

333 0ME 23" 332 /Vr-Y 33U3/ jf3'lM)

1.77 mJi mOP "PS^LO 1.g7it " 1.377@ RIL'.'

KiLT INr117 U t PSSFO Lkr 34 IEWR uai 3.411 I NtMBE6

AP .USS' 3E 1 ISA EY IMPRESS ')s t s -)R S 33 R.19 ALY R
MRPES13RII Jy29.7119111' PUN 29 789@ R91. nc EJ"E"

2s.E ?0 I),P K IER VOL') METER Y&' VOL PIP STF
ME TE R , VOL PI'I 49.556 @ RUNI 53 .7 1 ?e E l 5 4 .2 ?' IPIEnl RUP' VO MI S P 0  Eu'. PIP TEPF F " PU To* F' S TIP ISCFP

133.6* fTll, Fm c SCP 0 1 4.6$0 PI'.' It6.6O W RLi' 41 F 18 .00 pil

% OVHED BEFOR P34 424 . P 1NV1 BEFORE K""W' BEFOR Ot$.22P
MY11 g E TE; 58 pj 6t, K1 1M C.A$ METE; W- p - rC Qy. w S!3Pt M .11?P Pil

RUil' PCI p/2 PC RIP STATIC NEW IC N -'I Ni
STATIC VO IN P1I STTI Hto14 TTC ~

-ij my'-I.16 RU' -!.I~ EU
STCKTEO.51t TEPE. SIrE) TEE. F f~~ 0.2'

397K EM .269 P. t3U 01 386. WI? Pu.' 38.609 1 PC'PP! 672.AE
P1 MTS M I!? yrtPL. MATE; t. IFE F iLE/IlML. 26 MATE; F il' 5" 1 117.4001 KU' l2'.4140@i il F KC'H- 78

F EC.'HI Zt.6" IMF. $01' :9Qm I" ~
IMF. NOP. H.P

%CO-P%1 12 601 phi' ts. loge Pull

!1) XGN 101 i 1, % OXGN 9.4*9 PLIO' 9.5069 R11

SCO I Q.6 0 RI cIpill, P:16

WT0HF pilL, P0k OT CTHEP' pu Po: 6F~ '414E;V P

md z29.82- XPOw .4PpCSF1P MM ME''2.7' SC 7
ft MET:S 74

81 R2 18 J%7 sor1 7 Sr
sap, PC?- RU ?1.863f P! 3.01'

TIME PIN 1 407'-l VOL PIP $11- TIM M . 1 Ru'iAI, I E : 60.60w PUS~

-" 0.6WI* Pt' 0.l PI'., NOZZLE DIP ' wj--' P1IP

NOZZIE DIP ' ST I sc RS~ ~6 ~ . .2IPU
.?%@P P11, 7 94.0A P", IP PIP 114Th - STI 1!1' 11421

SIC31 114 )'C FRONT 12 2e PCRzL69 U 52. 509 P '
5'.560P9 11 Pt7' . 31 Pv"

VO IPSE 595 BAC) VOL PINI oi*IP SP S' 54.22'
VOLPIP T- 5.P! 0.@A PC" SI, PPES AP ?',.1 sii pp,.4 ppW ?4'.'

SIN FREF E' '1 VOL HON-GO: ~ -y " 'P'

%vo. 'l%;r G Wfr 140- OF P U . 114 1 OF,'P 1G '

HITPOG-I P' 4P F LF,'H RO .ML WI '- ZP 2' 100 6: 111' z3N 8"
"OL WPCI*'.Hs PO-ZWTSF-' 2c.4 W.,- '

W,' WT MIF, 4 - VELfl'NT Fc 1 7f,',rpc4

VE0C r' 'STAN' 69)' S APT- I .
SIR)'. ARE'. 15-01--18( Acri 70 C100 W,1 74 V.
STV4 ACFV "47 *1 STA~k PSUF! I. 714. sr DVI 'P 41 l'1'

* STf V3r'P 4' 1 44 1iow- '. ' '! ' 9'.( -

% 5~11E'
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BOILER 3, 19 JULY

V OD ' T H 5 XiO ' N E T H V O '! N E T H 5 '
RUN4 NUMERBEMFw

9v RI 1 I' 0 011- 3 21 9 JUY631 1 ULBElPop Ncr

NETEF BOY Y' *FT' BOY2 louY53 9jil'o ,l jr

1.17St' RI1EE O .rz *ut. N P 90). 9

KLTA H' wN NIJNBU DELTA H' i.017e P14 RUN' WUNBE

SaP, PFI>? 3. 370@! Kt B3 RI IQ jijly RUN** SAW~ HRS .69 kl 14 ' 3.15 U 3 V319 Jti.Y

KfT(G vo ' ~ j 29.6289 PLN lll*PES I

yo,' P 9 1 NP F J l -N EE 9 VOL 2M'. 28@ VOL N Y 5 -- 0 0-l

F T T N F 5 1 3 io P i 5 . 5 9 @ p o k 5 2 .4E0 V P5 . 4 ' p
IF p STACI OsCFF A IR TENT Fl 52.96' I s BS lp

00t Atfl 3Q' 333: -SP~i Pu-. 11u.ewe 0:1, NTI TEWc F' 3 n-.00 pi

% TE P RON" IS ̂ prN tR 0140 GaC .w e pk R '12A

G AO V I N E T U R 3 4 .. 1 W R ' R E N O E D B E F O P E s , . R E K I V E L B E F O R E 3 1 .1 @ f p l

ST&T HO'. METE *'c l rp GSMT 11 W S NETE;

TEKSIPTIC H N'. STTI4' I
-iOTEF P .@5@ P 1.. F G; DC.^F fi ;

3^r' f99'!'" p,,,' FEI IFIS Ki: ->ese' 414 .T4C I4rF N"!'!' : 231-00' SlkP IEWr. 3,600 P

INc. 2 E NC-F 'HP 15. 4i2 l- LB 94$
10: .30'!' P11,? NtH 5.1 M. UtTEF V

IN'- '. H"- tN. I@ L. l.

I %

P .'' frI.

KPII N, NMHE UETCCpe INI l~.;

Xpnh 446

F:. F.C a'" es f PSo IP
31.428 P40." p

6'.AW ,; TINE Flf, T1 N eep 11
MSh !LVOL NWP ETI 0'.# 0@ Pil 10 ,

.2 ~ ... , NOZZLE PIC, -5P.l

41 7378W' pi, ST PIAt IN'. .5 Pll17PON,7 1I' 11K415W.@@
ep34 M. - SW

.Q*4 -O t HT > .y > ~ C '

% T; jl, F GF C') '' 
AI Of

M'E ~ tS':5 9( Q 9ii1 ;w e", % N. NTP(, C 14

Nq F F LB'NT No 88@W N qkM NT' WT o1M pr 21J,

NE.>?~~~Rn Ns. 3..N. %U WE' 'll

11W'tr IVELO' ! I rF wtOLf
T ' F

Scn SI-- frA rCP 41 'TC IC 1 4
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BOILER 3, 20 JULY

2wP KnTN 5O WN ET14 S'il"'METHI

p8ll 3R 13 29 JUJ 8 22@JLYlY NM

METER BOY Y) PUIPTER B Y" PL.B?1 n JL RlUIb
X.POR R0il 5ro 1.0770 RUN Eyu_ Do, Y

DET 1 3.1@ RIufr RON wtMPE; DET ' 3.13ff RU'. SLIP N' @7 OtX M MSF

w PRESS ') F,1F 26 jUlL' 39 PRESS 13. )9f pill RUN. NIIRPF
29.24%0 Vuh p;ul 29. 239 Pill W6RS~'3 Pr ?P JI'.Y

METR Y(,-. N ETER YO. 1 24. 2301 Pit' Pill

49.8"' r!! Vo.p i 5@.775@ ~ C O
PIP TERT F' ' T 4?.A Si; F: Mp TEMF F' 9 . EF O 125i Poll 90. MT; STE

134fl * A pp. ST-'k Pcrr#' i6.e90e piti. RY$ TjNFi r 5A.35. pii
OTE CV LGAC P. 'Pt.T F . 1EP GAc 110o00K pj:, Srfl DSCFol I

REMOVED BEFORE FR*C I EmOV BEFOPE GA 37r 9g r 3@.000 P11,
MY M11 AllE ?59.40e P11 jl CPS RETEF -EOP REvler4F~.IN

Pk. setiii , BU 11^ GRE INETEF - 43il.599 ).

STATIC WmN IN. I 8.009 19 STATIC NOV IN . pill B-w, I PIC

STA 100@TEill 4.1I8P 9toSIWEj 901 IN I *I-1l
SAkTM.STACk TEMP. 1 W' P(4-

3'3.N009PI!, F cS'P Sic 73.30WO P(L $1691 TER;.
RL. MAT1E; F NG'R; 25t,0 AL . WATERF 37jN& P", F "V DPE P.:

117.900 LB. 141 Y33' MIYC ''.IL.. WM ll F NC'PM*' 361:.110
I!4,b@0% F L1.81 42.1:

IMF. % H004 III.! F (181; ]-.4' IMF, % HNi. 9.1 I. 801 ' F *;4;-N

Y 401419.1 .wozl

% c 7WE CO. 103ft P1', C 1
% 0149GEV' % OyyGEHW 6.0.3.ICE 09 Pill

pill a c
ROL N 019FF4 ' 617, W TIP OUEFO IIGT- i

39l =21.9' 30.03f 36 K9.9

Sp PS> ' XPOP 'QVC' T$9 PSI C

TIRE PIN A47 l! PUN NvLIR&Ec TIPE MIN 3@.9E P1. @,1".l

60.000 Pt 93 K2 111 JULV 60 VI .0900 PLI 61?,ool 9'"
NOZZLE DIP P. 1.21DV' L !

.250@ P111, n301 P u. $ '

STI DIP 19(4 1 YR, PT; IT! 51 IK P IP ^I ckDI INCN
52. 50p Pll 58.15' Pitl 525009ill P1l~,

90: 019 STr 40 4 ! 5, Pp i, MTF N IE 5e9! ! '"L Tf
s't PRE, QF' >JF 2I-:- If PcI.!W

IF N!P C F. 1. III; % "IP o ' V N'" GF -4 0

VELO:!TY FPS '. R G'MPPl 1OK. ' VELOE!TT FP' = 74T P. le7 7

SIA C m AP E' 17p F LY4H 1.74t SlTAG' PE~ . , ~ aI4r- t

511 RIN 61I7GN P50.* STACv Q7FM 475q STAC' 99, I
a 1 IS FWTI ~ t  

AI OW rpTi 4F111D 'ir vt4.
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APPENDIX K

Calibration Data
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METER BOX CALIBRATION DATA AND CALCULATION FORM

(English units)

Date L h. 8eter box number 2<" A/t/ f F -

Barometric pressuce, Pb = 2_"___ in. Hg Calibrated by lm-< -

Gas volume Temperature
Orifice Wet test Dry gas Wet test Dry eas meter

manometer meter meter meter Inlet Outlet Avg- Time

setting (VW), (Vd), (tW), (td.), (td ) (td), (8),
(AH), 1 0 Y. AH@

V.0 in. H 20 ft ft 01,/e 0Ot/ @y/jk f *

__ __ __ _ -7( - -
-- 1 53 0 M 0I

4 7S 53 3 8,1 13, -/.076 ?.0/

1. 1 S i 'LS1.0 s 4! 5 5' .~~5' 3?5'i3 .3I. 5378 O0
Lq 1.5 10 __.3__ 7 53{ .53 ?e 5qg,5 is5 /,8a ?Q5,07C

2.0 10 77 C.,6,
PO______t 1__ _ 15___5__ 1 Sq- 5' )_ 10 70 756 '

L 3.0 10 . 5I , .
_____________________ ,icc 5  .5.5 i3').5 l,5 / 9I P .7

, 4.0 1 1.1 1,.510o 5qt qo&. 5 l.9g /,$ .
Avg/. 7 ?.070

-H, V Pb(t + 460) .0317H (t + 460) 0 2
in. AH w d . 0.0317 _ w_

E20 13.6 i Vd(Pb + . (tw + 460) i P b (td + 460) V w

0 .5 0 .0368 F -, -,,.. ', ) L /

1.0 0.0737 2!// : - . --.. C . .

1.5 0.110 -(~~y.U L ~f~ ?-7~

2.G 0.147 . - .. h.

3.0 0. 221 f ;':" C.-/-3/ . - - - -

4.0 0.294 -:.-,,7 " ,}9 . /g . _/ i 6 : ,, e . T7 ,_"... } / .

a If there is only one thermometer on the dry gas meter, record the temperature

under td.

Quality Assurance Handbook M4-2.3A (front side)
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METER BOX CALIBRATION DATA AND CALCULATION FORM

(English units)

Date ijf(22l!eter box num~ber (+

Barometric pressure, Pb = 2..-/3t in. Hg Calibrated by r2/-/ .

Gas volume Temperature
Orifice Wet test Dry gas Wet test Drv eas meter

manometer meter meter meter Inlet Outlet Avg- Time

setting (Vw), (Vd). (tW), (td.), (td ), (td). (9),

(AH), 3 f 3 y. AH@

ci in. HO ft ft3 ft °1 ° ° mii 1 .

q 0.5 5 4 7 S i.23ZL 73 3 9S2 /OSI g
144,1z 7753z, 160S75 bg,051

_iI 
-

1.0 ,2-. 040 1 .5373 5 - 3

L1 1.5 10 it'
__8_ 5 3~ ~57 . 542.9 597-5 15,0 /.&'75T / /08

2.0 10 q,5-;d 1t 05
0.5___o __o~8. 7q., 539g . 5- - 5 ,45 5 6,S 3(1/087 /
9 3.0 10 q

4.0 10 5 -2 91 .Av It2SQI7'

AL_, V V w P b (t d4+,460) r0 31 Ai (t , + 460) 0 2

.0 - Y. bdO 0...-7 -a -
HO0 13.6 1 v(P + AH (t,/+ 460) 1'Pb (t d + 460) [ w
2 d b 1 .

0.5 0.0368 (X9/I Ls& ' ' C -: 4/-

1.0 0.0737 C-Z.~ .5 'L '-. I
1.5 0.110 

Z.--T *. T!t/'/Z , -. -(.', -_;'- 7 b- i

2 .0 0 .1 4 7 C- -* /7- A ! . ; .' . q . j ( c - 3 7j

3.0 0.221 sy - /!,. _ . _,. ,-__. .

r ,,: ,... . . / . i~

a If there is only one thernometer on the dry gas meter, record the temperatur-

under td '

Quality Assurance Handbook M4-2.3A (front side)
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APPENDIX L

EPA Method 9 Certification Documentation
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DISTRIBUTION LIST

COPIES

HQ AFSC/SGPB 1
Andrews AFB DC 20334-5000

HO USAF/SGPA 1
Boiling AFB DC 20332-6188

HQ AAC/SGPB 1
Elmendorf AFB AK 99506-5001

USAF Regional Medical Center Wiesbaden/SGB 1
APO New York 09220-5300

OL AD, USAFOEHL 1
APO San Francisco 96274-5000

USAFSAM/ITSK 1
Brooks AFB TX 78235-5301

USAFSAM/EDH 1
Brooks AFB TX 78235-5301

Defense Technical Information Center(DTIC) 2
Cameron Station
Alexandria VA 22304-6145

HSD/EV 1
Brooks AFB TX 78235-5000

HO USAF/LEEV 1
Boiling AFB DC 20330-5000

HO AFESC/RDV 1
Tyndall AFB FL 32403-6001

HO AAC/DE 1
Elmendorf AFB. AK 99506-5001

USAF Clinic Eielson/SGPB 5
Eielson AFB AK 99702-5300

* U. S. GOVERNMENT PRINTING OFFICE: 1988 -561-048/ 8005?
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